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Abstract
Aim: Gestational diabetes mellitus (GDM) is defined as any degree of glucose intolerance developed during pregnancy it is a significant danger to both fetus 
and the pregnant woman, so it should be diagnosed as soon as possible to reduce its related maternal and fetal complications. An early diagnosis highly 
depends on appropriate screening tests. The purpose of this study is to evaluate the sensitivity of glucose tolerance test in the screening of Gestational 
diabetes mellitus(GDM). Material and Method: This study was conducted on 460 pregnant women between 24 and 28 weeks of gestations. All the pregnant 
women underwent 50-g glucose challenge test as our routine screening protocol. Pregnant women with a positive GCT underwent 3-hour 100-g OGTT within 
seven days. Pregnant women who had normal GTT were followed up with FBS and 2-hour blood sugar in 2 weeks later. The FBS value of 105 mg/dl and the 
2hour blood sugar value of 120 mg/dl are accepted as the threshold value for GDM). Results: Based on FBS, the sensitivity of OGTT in the diagnosis of GDM is 
66.67%, and due to adverse effects of high glucose on both mother and fetus, this is not a good screening test, and we have to find a better way for screening 
of GDM. Discussion: We found that patients with abnormal GCT and normal OGTT results are at risk of GDM and maternal and fetal complications. Finally, we 
should consider the group of women with an abnormal GCT result, but normal OGTT result, to be a high-risk pregnancy group.
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Introduction
Gestational diabetes mellitus (GDM) is defined as any degree of 
glucose intolerance developed during pregnancy, and it is asso-
ciated with fetal and maternal risk [1]. It’s a worldwide increas-
ing phenomenon which involved about 15% of pregnant women 
[2]. GDM is a significant danger to both fetus and the pregnant 
woman [3]. Identifying women with GDM is important during 
early pregnancy
to minimize maternal and neonatal morbidity [4]. Improving 
screening tests is important for early detection and subse-
quently timely intervention [5]. GDM is screened by administra-
tion of a 50-g, 1-hour glucose challenge test (GCT) between 24 
and 28 weeks of gestation, if the GCT result is abnormal, then 
screening is followed by the administration of a 100-g, 3-hour 
oral glucose tolerance test (OGTT) to confirm the diagnosis [6].
Ravi Retnakaran et al. showed that an abnormal GCT, even in 
the presence of normal OGTT, is associated with abnormalities 
in postpartum metabolic function and can lead to both glycemia 
and beta-cell dysfunction at 3-months postpartum, they also 
mentioned that these women have a higher risk of cardiovascu-
lar disease over 12.3 years of median follow-up [7].
Munira Dudhbhai et al., in the study of characteristics of pa-
tients with abnormal glucose challenge test and normal oral 
glucose tolerance test showed different maternal character-
istics and backgrounds compared with patients in whom both 
test results were normal. They revealed an increased likelihood 
for the development of overt diabetes mellitus later in life [8].
Authors in a study compared characteristics of patients who 
had abnormal glucose challenge test and normal oral glucose 
tolerance test results with normal and gestational diabetic pa-
tients, they showed that women who failed the GCT, but not the 
OGTT and thus did not receive the diagnosis of GDM are still at 
risk of delivering a macrosomic infant [9].
At present, the status of carbohydrate metabolism in pregnant 
women with high glucose levels, which exceeds the critical 
threshold value of GCT, but normal 100-g 3-hour OGTT is not 
clearly evaluated.
The purpose of this study is to evaluate the sensitivity of glu-
cose tolerance test in the screening of Gestational diabetes 
mellitus(GDM) in Dr. Rasekh’s clinic dependent to Jahrom uni-
versity of medical science, Iran.
It should be noted that universal agreement on the optimal 
screening protocol and diagnostic criteria for GDM is lacking 
[10].

Material and Method
This diagnostic study was conducted from January 2015 to De-
cember 2015 on 460 pregnant women referred to Dr. Rasekh 
clinic between 24 and 28 weeks of gestation in Jahrom city, 
Iran.
Gestational age was calculated based on last menstrual period 
and according to a reliable menstrual history confirmed by ul-
trasonography before 20 weeks of gestation.
All the pregnant women underwent 50-g glucose challenge 
test as our routine antenatal screening protocol. Fifty grams of 
glucose was administered orally regardless of day, time or the 
fasting state. 
Venous plasma glucose was measured at the first hour of the 

glucose load. A plasma glucose value of 130 mg/dL is accepted 
as the threshold value for the positive glucose challenge test. 
Pregnant women with a positive challenge test underwent 
3-hour 100-g OGTT within seven days. Blood samples were 
taken at 8:00 am after 12-hours fast and at 60, 120 and 180 
minutes following the 100-g oral glucose load. Plasma glucose 
levels were measured by hexokinase method using Olympus au-
toanalyser. (Olympus Diagnostica GmbH-Irish Branch-Lismee-
han).
At least two plasma glucose levels exceeding the cut-off values 
following OGTT were essential for the diagnosis of GDM. 
Inclusion criteria in this study were a single pregnancy and a 
pregnancy between 24 and 28 gestational weeks.
Exclusion criteria included: pregnant women with an abnormal 
blood sugar in GTT, pregnant women who had diabetes mellitus 
before pregnancy and those who had an infectious, cardiovas-
cular or coagulative disease or other underlying diseases.
Pregnant women who had normal GTT were followed up with 
FBS and 2-hour glucose challenge test in 2 weeks later. The 
FBS value of 105 mg/dl and the 2HPP value of 120 mg/dl are 
accepted as the threshold value for GDM (Gestational diabetes 
mellitus). 

Assessment method
The follow-up of the cases were performed by a gynecologist in 
Dr. Rasekh clinic in Jahrom city, Iran.

Results
The subjects with abnormal GCT were 122 pregnant women 
who were assessed by OGTT, and the women with normal OGTT 
were followed up with FBS and 2hr BS in 2 weeks later. The 
subjects were divided into four groups:
 a= 20: pregnant women with abnormal GTT and abnormal FBS 
or 2 hr BS.   
b= 0: pregnant women with abnormal GTT but normal FBS or 
2 hr BS.
c= 10:  pregnant women with normal GTT but abnormal FBS or 
2hr BS who have gestational diabetes in the follow-up.  
d= 92: women with normal GTT and normal FBS who didn’t have 
gestational diabetes in the follow-up.
The sensitivity of OGTT in the diagnosis of GDM based on FBS 
is 66.67 %, and due to the adverse effect of high glucose on 
both mother and fetus, this is not a good screening test, and we 
have to find a better way for screening of GDM.

Discussion
The diagnosis of GDM is confirmed if more than two values of 
GTT is abnormal [11]. Our results showed that the pregnant 
women with abnormal GCT and normal GTT are at risk of GDM. 
A few studies also have shown that pregnant women with posi-
tive GCT but normal OGTT are still at increased risk of the ad-
verse perinatal outcome [12].
Langer et al. also revealed that treatment of pregnant women 
with borderline glucose intolerance leads to less maternal and 
fetal complications [13]. Gezer et al. have suggested that the 
pregnant women who were screened for GDM and had a normal 
GTT result are predisposed to obstetric complications related 
to the glucose intolerance [14]. Mello et al. also have shown 
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that the patients with abnormal GCT results and subsequently 
normal GTT are prone to have macrocosmic infants [15]. Au-
thors in another study showed that one step screening test 
might decrease the rate of macrosomia [16]. The findings of 
these studies support our results.
Although guidelines have shown that screening of GDM is 
based on 100 g, 3-hour oral glucose tolerance test (OGTT) 
which confirms the diagnosis of GDM, the studies were done 
on the screening of GDM have shown that GDM screening tests 
might have a low sensitivity and specificity [17].
R Bhat et al. in a study conducted in 2005 mentioned that Pa-
tients with abnormal glucose challenge test (GCT) and normal 
oral glucose tolerance test (OGTT) are also at increased risk 
for complications, such as macrosomia and pre-eclampsia [18].
  Researchers in another study found that GCT lacks specific-
ity (41.8%) and they believed that diagnosis of GDM by OGTT 
based on initial GCT screening leaves 21.5% undiagnosed and 
they suggest a single glucose challenge test with 75 g of oral 
glucose load and diagnosing GDM if 2 hour PPG is > 140 mg/dL 
as WHO recommended [19]. 
On the other hand, some authors have focused on HbA1C as 
determining factor in the screening of GDM [20,21,22,23]. The 
hemoglobin A1C test is frequently used to evaluate long-term 
glucose control in diabetics [24].
Paula Breitenbach Renz et al. have shown that combined HbA1c 
and OGTT measurements may be useful in diagnosing GDM 
[25].
In a recently published study, researchers found that a HbA1C 
score of 5.45% or more had a sensitivity of 86% and a specific-
ity of 61% for gestational diabetes. However, HbA1C can be 
useful for the screening of GDM but its specificity is somewhat 
low, and more research is needed before it can be routinely rec-
ommended.

Conclusion
We found that patients with abnormal GCT and normal OGTT 
results are at risk of GDM and maternal and fetal complications.
Finally, the group of women with an abnormal GCT result, but 
subsequently normal OGTT result should be considered to be 
a high-risk pregnancy group. This group has more tendency of 
overt diabetes mellitus later in life. The sensitivity and specify 
of GDM screening tests Also should be increased.
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Abstract
Aim: The purpose of this study was to determine the effect of clomiphene citrate on fetal sex in PCOS patients who underwent ovulation treatment with 
clomiphene citrate in comparison with the general population. Material and Method: This study was based on prospective randomized clinical trial comparing 
the effect of clomiphene as the first-line management of ovulation induction of the PCOS patients and a control group including pregnant ladies without any 
underlying gynecological disease during January 2013 to December 2015 and was performed in a private infertility clinic (Dr. Rasekh sub special infertility of-
fice). The study included 878 patients divided into two groups including 65 patients treating with clomiphene citrate and a control group of 813 pregnant ladies 
who referred to our office for obstetrics follow-up during this period. Results: Among all the 65 successful pregnancies by infertile women using clomiphene, 
two pregnancies were as triplets and 16 were twins, and all 85 babies were born alive. Among the 85 babies, 58.82 % were female, and 41.17% were male. 
After reviewing the drug dosage used by patients, we understood that the majority of mothers with daughters (63%) had used high doses of clomiphene citrate 
(150-200mg /day) and had repeated cycles of treatment while the initial dosage in this trial was 50-100 mg/day. Discussion: This research shows that the 
women with anovulatory problems who used clomiphene citrate in a higher therapeutic dosage are more likely to have female babies while using clomiphene 
citrate in low dosage will not affect the sex of the fetus.
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Clomiphene Citrate; Infertility; PCOS; Fetal Sex 
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Introduction
Infertility is a disease of the reproductive system defined as 
the failure to achieve a clinical pregnancy after 12 months or 
more of regular unprotected sexual intercourse [1]. Ovulatory 
disorders are common causes of subfertility and infertility due 
to anovulation or oligo-ovulation caused by Polycystic Ovary 
Syndrome (PCOS) [2]. PCOS is characterized by ovulatory dys-
function and hyperandrogenism, and it is the most common 
cause of infertility in women [3]. The diagnosis of PCOS has 
life-long implications with increased risk of infertility, metabolic 
syndrome, type 2 diabetes mellitus, and possibly cardiovascular 
disease [4]. It should be considered in any adolescent girl with 
hirsutism, persistent acne, menstrual irregularity, or obesity [5]. 
Approximately two-thirds of patients with PCOS, whether ado-
lescent or adult, have anovulation symptoms [6]. Clomiphene 
is the most common used pharmacologic agent, and it is con-
sidered as the first line treatment for PCOS patients because 
it’s of low cost, relative ease of use and minimal side effects 
[7]. Clomifene is a mixture of two geometric isomers, enclo-
mifene (E-clomifene) and zuclomifene (Z-clomifene). These two 
isomers have been found to contribute to the mixed estrogenic 
and anti-estrogenic properties of clomiphene [8]. 
 Clomifene (INN) or clomiphene (USAN) is a selective androgen 
receptor modulator (SERM) that increases production of gonad-
otropins by inhibiting negative feedback on the hypothalamus 
leading to up-regulation of the hypothalamic–pituitary–gonadal 
axis [9]. The most common adverse drug reaction associated 
with the use of clomiphene (>10% of patients) is reversible 
ovarian enlargement [10].
Less common effects (1-10% of patients) include visual symp-
toms (blurred vision, double vision, floaters, eye sensitivity to 
light), headaches, vasomotor flushes (or hot flashes), abnormal 
uterine bleeding and/or abdominal discomfort [11].
Rare adverse events (<1% of patients) include high blood level 
of triglycerides, liver inflammation, reversible baldness and/
or ovarian hyperstimulation syndrome [12].
Clomifene can lead to multiple ovulation, hence increasing the 
chance of twins (10% of births instead of ~1% in the general 
population) and triplets [13].
Some studies have warned that if clomiphene citrate is used 
for more than a year, it may increase the risk of ovarian cancer 
[14]. This may only be the case in those who have never been 
and did not become pregnant. The incidence of fetal and neo-
natal abnormalities in patients using clomiphene for fertility is 
similar to that seen in the general population. There is no data 
to indicate a higher rate of congenital anomalies or spontane-
ous abortions after using this drug [15].
The purpose of this study was to determine the effect of clomi-
phene citrate in anovulatory infertile patients with anovulation 
problems caused by PCOS under ovulation treatment with clo-
miphene citrate therapy on fetus sex verification in comparison 
with the general population.
 
Material and Method
This study is a prospective randomized clinical trial comparing 
the sexual effect of clomiphene citrate as the first-line man-
agement of ovulation induction of the infertile patients and a 
control group including pregnant ladies without any underlying 

gynecological disease. This study was performed in a private 
infertility clinic during 2012 to 2015 and included 878 patients 
divided into two groups.
The major criteria for the diagnosis of PCOS were oligo- and/
or an-ovulation, clinical or biochemical signs of hyperandrogen-
ism, and polycystic ovaries which are in accord with the revised 
2003 Rotterdam criteria of PCOS [16], (figure 1). Thyroid func-
tion, prolactin level, and husband’s sperm analysis were checked 
for normal values. 

Figure 1. Normal ovary and polycystic ovary

Infertile woman as the definition with diagnoses of PCOS who 
referred to our sub special infertility clinic and got medication 
including clomiphene which led to successful pregnancy were 
included in this study. 
Patients with other causes of infertility, infertility which lasts 
less than one year, and those who got previous treatment(s) for 
infertility were not included in the study.
The protocol was approved by the ethical investigation com-
mittee of our institution, and informed consent was obtained 
from all the patients after a full informative session. All patients 
were visited and followed by a single physician.
Based on our statistical data, the fair needed number for per-
forming this study was not equal in each group; All candidates 
were randomized based on envelope method into either clomi-
phene citrate group (Group A, n =65) and control group (Group 
B, n=813).
However, at a dosage of 200 mg, further increments are unlikely 
to increase pregnancy chances. The patients in the clomiphene 
group (Group A) received 50-100 mg clomiphene citrate for five 
days starting from the third day of their menstrual cycle. The 
standard dosage for first-time takers is 50 or 100 mg of clo-
miphene per day for five consecutive days, starting early start 
in the menstrual cycle, usually on the third to fifth day counting 
from the beginning of the menstrual period. In the absence of 
success, the dosage can be increased in 4 subsequent cycles 
with increments of 50 mg (200mg). 
To confirm pregnancy β-HCG was measured, and pregnancy 
was confirmed and followed till nine months to find possible 
abortion or ectopic pregnancy and finally fetal sex. All data 
were collected by one physician and by using questionnaire. The 
data were analyzed by SPSS ver. 22, using Chi-square, Mann-
Whitney, and t tests. P values less than 0.05 were considered 
to be significant.
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Results
Among all the 65 successful pregnancies due to using clomi-
phene citrate by infertile women, 2 pregnancies were as triplets 
and 16 were twins, and all 85 babies were born alive. Among 
the 85 babies, 58.82 % were female, and 41.17% were male. 
After reviewing the drug dosage used by patients, we under-
stood that the majority of mothers with daughters (63%) had 
used high doses of clomiphene citrate(150-200mg /day) and 
had repeated cycles of treatment, while the initial dosage in 
this trial was 50-100 mg/day.
Sex of 813 babies in Group B was as bellow order: [Table 1]

Table 1. Fetal sex in case and control group

Group MALE FEMALE Total

A 50 (58/82%) 35 (41/17%) 85 (100%)

B 417 (51/29%) 396 (48/71%) 813 (100%)

Conclusion
According to the results and in comparison with general popu-
lation, clomiphene citrate doesn’t affect fetal sex in standard 
dosages (50-100mg/day), but in high doses, it may lead to fe-
male sex.
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Abstract
Aim: Acute promyelocytic leukemia (APL) is a peculiar subtype of acute myeloid leukemia clinically and morphologically. To date, only a few studies reported the 
treatment outcome of APL in developing countries. Thus, we investigated the challenges and factors affecting APL treatment in Egypt. Material and Method: 
This study included 27 APL patients treated at Kasr Al Ainy Center of Clinical Oncology and Nuclear Medicine (NEMROCK) – Cairo University hospital, Egypt 
from 2010 till 2014. Results: The mean age at presentation was 35 years, and intermediate and high-risk Sanz scores constituted 44% and 30% of patients, 
respectively. Complete remission (CR) was achieved by 17 patients (63%), 1 patient had a refractory disease (3.7%), and the response could not be evaluated 
in 5 patients. No deaths were encountered before treatment, and early mortality rate was 14.8% (n=4). All patients in CR received consolidation therapy, and 
molecular remission was achieved by 14 patients (82.4%). By December 2015, relapse occurred in 5 patients (29.4%). The median disease-free survival (DFS) 
was 27.1 months, the mean overall survival (OS) was 84.4 months, and the median OS was not reached. Factors affecting survival included: body mass index 
(DFS: p-0.012, OS: p-0.009), type of induction regimen (OS: p-0.007), treatment interruption (OS: p-0.035), number of consolidation cycles (OS: p-0.001), dura-
tion of maintenance therapy (DFS: p-0.018) and response to salvage therapy (OS: p-0.046). Discussion: Our findings elucidate the challenges met by developing 
countries owing to limited resources and financial constraints.
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I  Journal of Clinical and Analytical Medicine480



 | Journal of Clinical and Analytical Medicine

Acute promyelocytic leukemia

2

Introduction
Acute myeloid leukemia (AML) is one of the challenging he-
matological malignancies worldwide. In adults, it is the com-
monest type of leukemia with the highest 5-year relative sur-
vival reported in acute promyelocytic leukemia (APL) patients 
compared to all other subtypes [1]. The outcome of APL pa-
tients has improved over the years and patients who achieved 
complete remission (CR) for at least 3 years have a very low 
incidence of late relapses [2]. Several clinical situations repre-
sent a daunting challenge in the management of AML patients, 
posing a high risk of increased morbidity and mortality. In APL 
patients, hemorrhagic complications remain the most frequent 
cause of mortality. Thus, prompt diagnosis and recognition of 
any coagulation defect is imperative at presentation [3]. 
This retrospective study sheds light on challenges and treat-
ment outcome of APL patients at a single cancer center in 
Egypt, during the period from January 2010 to December 2014.  

Material and Method
The current study was designed to evaluate treatment outcome 
of APL patients treated at Kasr Al Ainy Center of Clinical Oncol-
ogy and Nuclear Medicine (NEMROCK) – Cairo University Hos-
pital, Egypt. During the period from January 2010 to December 
2014, 27 APL cases were treated at our center, and they rep-
resent our study cohort. The study was approved by the ethical 
committee and institutional review board.
Patients’ medical records were reviewed for baseline clinical 
characteristics at presentation. Patients diagnosed with APL 
were identified by the presence of t(15;17), and risk stratified 
according to Sanz score [4]. All-trans-retinoic-acid (ATRA) was 
initiated immediately at presentation based on clinical and/or 
morphological suspicion. A dose of 45mg/m2 in 2 divided doses 
was received till morphological remission or for a maximum of 
30 days. When the diagnosis of APL was confirmed, anthracy-
clines were added to ATRA for 3 days: idarubicin 12 mg/m2/
day, doxorubicin 25mg/m2/day or mitoxantrone 10mg/m2/day in 
case of unavailability of idarubicin. Cytarabine was added in the 
context of “7+3 protocol” in 5 patients, while ATRA single agent 
was reserved for old patients with a poor general condition. 
After complete recovery of blood counts and clearance of blast 
cells, bone marrow examination was done for response assess-
ment. Patients who were refractory to treatment received a sec-
ond induction course using the same or alternative anthracycline, 
with cytarabine 100 mg/m2/day continuous infusion for 7 days in 
initially high-risk patients. Patients in remission received 1-3 con-
solidation cycles of ATRA 45 mg/m2 for 15 days in combination 
with an anthracycline for 3 days. Molecular status was assessed 
using reverse transcriptase polymerase chain reaction (RT-PCR) 
for PML-RARA transcripts. Patients who achieved complete mo-
lecular remission (CR) were scheduled for risk-adapted mainte-
nance therapy. Low-risk patients were not offered maintenance 
treatment, intermediate risk patients were offered maintenance 
for 6 months, while high-risk patients were offered treatment for 2 
years. Maintenance therapy consisted of 6-mercaptopurine 60mg/
m2/day, oral methotrexate 20mg/m2 weekly and ATRA 45mg/m2 

for 15 days every 3 months.
Statistical analysis was performed using the Statistical Pack-
age for Social Sciences (SPSS) version 14 (SPSS Inc., Chicago, 

IL) for Windows. Data was presented as numbers and percent-
ages or mean ± standard deviation. OS was calculated from the 
date of the first presentation to the date of death. DFS was cal-
culated from the date of bone marrow-documented CR to the 
date of relapse. The Kaplan-Meier method was used for survival 
analysis, and the significance of the difference in survival was 
determined using the log-rank test. 

Results
Patients’ characteristics
Twenty-seven patients diagnosed as APL were identified in our 
study, and their baseline characteristics are shown in table 1. 
A slight female predominance was noted (male: female 1:1.25), 
and the majority of patients (74.1%) aged between 20 and 60 
years. More than half of patients presented with ECOG perfor-
mance status 1 and bleeding tendency was the most common 
presenting symptom. All patients suffered from anemia and 
thrombocytopenia, while only 1 patient presented with hyper-
leukocytosis (defined as TLC >100X103/mL). Intermediate and 
high-risk Sanz scores constituted 44% and 30% of our patients’ 
cohort, respectively.

Table 1. Baseline characteristics of 27 APL patients.

Variable Number Percentage

Gender
    Male
    Female

12
15

44.4%
55.6%

Age
Range
Mean
   <20 years
   20-60 years
   >60 years

17-67
35
3
20
4

11.1%
74.1%
14.8%

Performance status (ECOG)
   1
   2
   3

15
7
5

55.6%
25.8%
18.6%

Body mass index
Range
Mean
   Underweight (<18.5)
   Normal (18.5 - ≤25)
   Overweight (>25 – 30)
   Obese (>30)
   Unknown

15.1-38.6
26
2
7
2
6
10

7.4%
25.8%
7.4%
22.2%
37.2%

Clinical manifestations
   Anemic symptoms
   Bleeding tendency
   Recurrent infections

17
23
12

63%
85%
44.4%

Hemoglobin level (g/dL)
Range
Mean

3.7-9
6.5

Total leukocyte count (/mL)
Range
Mean

0.6-358 X103

33 X103

Platelet count (/mL)
Range
Mean

7-59 X103

24.4 X103

Sanz score
   Low risk
   Intermediate risk
   High risk
   Unknown

2
12
8
5

7%
44%
30%
19%

APL: acute promyelocytic leukemia; ECOG: the Eastern Cooperative Oncology 
Group
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Treatment results
All 27 APL patients started receiving ATRA upon their presenta-
tion, based on clinical and/or laboratory suspicion. The majority 
of patients (63%) received either doxorubicin or mitoxantrone 
in combination with ATRA, while 14.8% of patients received sin-
gle-agent ATRA (table 2). Only 3 patients (11.1%) necessitated 
treatment interruption due to development of either differenti-
ation syndrome or febrile neutropenia. First complete remission 
(CR1) was achieved by 15 patients (55.6%), 3 patients (11.1%) 
were refractory to treatment, while treatment-related mortality 
was encountered in 4 cases (14.8%). The response was inevalu-
able in 5 patients due to loss of follow up.  
The refractory cases were scheduled for a second induction 
cycle in addition to ATRA. Two patients received 7+3 protocol 
and achieved CR, while one patient had persistent refractory 
disease after receiving doxorubicin. Overall, CR was achieved 
by 17 patients (63%), and 1 patient had persistent refractory 
disease (3.7%). No deaths were encountered before starting 
treatment, and 4 patients died within 30 days from induction 
therapy (14.8%). 
All patients in CR received 1-3 consolidation cycles. Fourteen 
patients (82.4%) achieved molecular remission and received 
maintenance treatment, while 3 patients lost to follow up and 
didn’t receive any further treatment. By December 2015, re-
lapse occurred in 5 patients (29.4%), while 12 patients (70.6%) 
were still alive in remission. Out of 5 relapsed patients, 1 pa-
tient died of intracranial hemorrhage before starting active 
treatment. Salvage therapy was given in 4 patients; 3 of them 
achieved the second remission, and 1 died of uncontrolled in-
fection. 

Survival and mortality outcomes
Of our cohort of 27 APL patients, 17 patients achieved complete 
remission, and their median disease-free survival (DFS) was 27.1 
months. The mean overall survival (OS) of our 27 APL cases was 
84.4 months (95% CI: 51.4 – 117.4), and the median OS was not 
reached. Several factors were proven to significantly affect survival 
in our patients, including body mass index (BMI), type of first in-
duction regimen, its interruption, number of consolidation cycles 
received, duration of maintenance therapy and response to salvage 
therapy. On the other hand, age, gender, performance status, and 
hyperleukocytosis lacked significant impact on survival outcomes.

BMI has been shown to influence both disease-free and over-
all survival significantly. Normal BMI patients had the highest 
survival outcomes while underweight patients had the lowest 
outcomes when compared to other BMI groups (p-value 0.009) 
(figure 1 and 2). Patients who received single-agent ATRA as 
first induction had a poor median OS of 5.6 months when com-
pared to those who received ATRA in combination with chemo-
therapy (median OS was not reached) (p-value 0.007) (figure 3). 
Moreover, interruption of induction therapy significantly altered 
the survival of our patients, as illustrated in figure 4. Patients 
who necessitated treatment interruption had a lower median 
OS of 9.2 months, as opposed to those who completed their 
full course of treatment (median OS was not reached) (p-value 
0.035). 
As regards post-remission treatment, patients who received 
only 1 consolidation cycle had the lowest overall survival out-
come (p 0.001) when compared to those who completed 3 cy-
cles. On the other hand, patients who received ≥ 12 months of 
maintenance therapy had significantly longer DFS than those 
received < 12 months (figure 5). Also, patients who were refrac-
tory to salvage therapy had an OS of 23.8 months, as opposed 
to patients who achieved CR2 (median OS was not reached) 
(p-value 0.046).
A total of 7 patients (26%) died by December 2015 in our study. 
Treatment-related deaths accounted for 71% of all deaths; 
57% of deaths occurred during induction treatment (4 patients: 
1 died of intracranial hemorrhage, and 3 died of febrile neu-

Table 2. Results of first induction therapy in 27 APL patients.

Variable Number Percentage

Induction regimen (+ATRA)
    7+3 protocol
    Doxorubicin
    Idarubicin
    Mitoxantrone
    ATRA single agent

5
9
1
8
4

18.5%
33.3%
3.7%
29.7%
14.8%

Treatment interruption
    Yes
    No

3
24

11.1%
88.9%

Response 
    CR1
    Refractory
    Death
    Unknown

15
3
4
5

55.6%
11.1%
14.8%
18.5%

APL: acute promyelocytic leukemia; ATRA: all-trans-retinoid acid; CR1: first 
complete remission.

Figure 1. Impact of BMI on DFS of 17 APL patients in remission.

Figure 2. Impact of BMI on overall survival in 27 APL patients.
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tropenia), while 14% occurred during salvage therapy. On the 
other hand, disease-related mortality accounted for 29% of 
deaths due to either relapse or refractory disease.
Discussion
APL is a peculiar subtype of AML that usually presents with 
abrupt onset, with a high early mortality rate because of hem-
orrhage and coagulopathy. Once the diagnosis is suspected, it 
should be managed as a medical emergency, and treatment 
must be started immediately with ATRA therapy [5]. A risk-
adapted strategy was designed by the cooperative group Pro-
grama Español de Tratamientos en Hematología (PETHEMA) 
based on the combination of ATRA and anthracyclines (PETH-
EMA LPA99 and LPA2005 trials) and demonstrated high anti-
leukemic efficacy in APL patients [6].
This study included 27 APL patients, constituting 23% of AML 
patients treated at our center during the period 2010-2014. A 

close proportion of APL among AML diagnoses has been re-
ported in Mexico (20%). Whereas a higher proportion has been 
documented in Brazil (28%), and Latin America (37.5%) [7]. 
Ages of our patients ranged from 17 to 67 years, with a mean 
of 35 years. A male: female ratio of 1:1.25 was demonstrated 
showing a slight female predominance. The bleeding tendency 
was the most frequent clinical manifestation at presentation 
(85% of cases), and the majority of our patients were of inter-
mediate risk Sanz score (44%), while 30% were high risk. Com-
parable epidemiological features of Egyptian patients were 
demonstrated in a retrospective study held at National Cancer 
Institute, Cairo. The median age was 29 years (range: 3-72), 
and there was a slight male predominance (53%). Bleeding was 
the presenting symptom in 79% of cases, whereas intermedi-
ate and high-risk Sanz scores constituted 49% and 34% of pa-
tients, respectively [8].
When BMI was used for patient stratification, normal BMI was 
the most common group followed by obesity (25.8% and 22.2%, 
respectively). Our study revealed a strong correlation between 
BMI and both DFS and OS, as normal BMI patients had the 
highest survival outcomes compared to other BMI groups (DFS 
p=0.012, OS p=0.009). This finding is in concordance with a 
study conducted on 446 APL patients to investigate the role 
of obesity as an adverse prognostic factor. It was shown that 
obese APL patients had significantly shorter OS and DFS than 
non-obese patients [9].
Several treatment variables were proven to affect the survival 
of our patients adversely. Although the use of ATRA single agent 
was restricted to 4 elderly patients with debilitating co-morbid-
ities, it was associated with a significant reduction of OS (5.6 
months vs. OS not reached in combination regimen) (p=0.007). 
However, the small number of cases receiving ATRA cannot reli-
ably account for significance. The poor outcome could also be 
partly attributed to the old age and poor performance status of 
those patients. 
During induction therapy, adverse events frequently impose 
considerable clinical challenges that necessitate treatment 
interruption. In this study, 2 patients developed differentiation 
syndrome and 1 patient suffered from severe febrile neutro-
penia during induction therapy. The interruption of treatment 
significantly hampered OS in those patients when compared to 
those who completed their treatment course (9.2 months vs. 
OS not reached, respectively) (p=0.035). This observation em-
phasizes the importance of timely delivery of treatment and 
optimal supportive care in APL patients.
After two induction cycles, the overall CR rate in our study was 63% 
which is markedly lower than that reported in PETHEMA LPA99 
and APL2000 trials (92.9% and 97.2%, respectively). Moreover, our 
early mortality rate was higher than that reported in those trials 
(14.8% vs. 6.8% in PETHEMA LPA99 vs. 2.8% in APL2000 trials) 
[10]. However, it is noteworthy that mortality rates from several 
institute-based or population-based studies have been shown to 
be considerably higher than in clinical trials. The highly selected 
patients within a clinical trial setting do not reflect the popula-
tion characteristics accurately. In addition, clinical trials do not fully 
account for patients who die early of hemorrhagic complications. 
This is why population studies are more likely to represent the real-
world incidence of early mortality rates [11].

Figure 3. Overall survival of 27 APL patients according to type of 1st induction 
regimen.

Figure 4. Impact of induction treatment interruption on overall survival of 27 APL 
patients. 

Figure 5. DFS of 14 APL patients who received maintenance therapy according 
to its duration.
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Several studies concluded that early mortality rates in APL pa-
tients remain to be a daunting challenge, particularly in devel-
oping countries. An earlier study in Egyptian patients reported 
lower induction mortality (4.8% vs. 14.8% in our study); howev-
er, another 7.5% of patients died early before treatment, which 
was not encountered in our study [8]. Another study in the Unit-
ed Arab Emirates revealed an early mortality rate of 11.9%, 
a slightly lower figure than that reported in our patients [12].  
Early APL deaths seem to be a distressing problem in some de-
veloped countries as well. A Canadian population-based study 
and a SEER analysis of patients treated in the United States 
reported higher early mortality rates than that observed in our 
institute (21.8% vs. 17.3% vs. 14.8%, respectively) [11, 13].
Other treatment variables that were shown to affect survival in 
our patients include the number of consolidation cycles and du-
ration of maintenance treatment. All patients in remission re-
ceived 1-3 consolidation cycles, where patients who completed 
3 cycles exhibited the longest OS (p=0.001). All patients in mo-
lecular remission following consolidation treatment proceeded 
to receive maintenance therapy, the duration of which impacted 
DFS. Half of our patients received maintenance for less than 12 
months, which resulted in a significantly shorter DFS than those 
who received treatment for ≥12 months (p=0.018). However, no 
difference was noted in OS. Of note, all patients who received 
maintenance treatment for less than 12 months were of the 
intermediate risk group, except for 1 high-risk patient who was 
still on maintenance therapy by the end of the study. 
In contrast with our results, the AIDA 0493 trial demonstrated 
that maintenance treatment did not provide any survival ad-
vantages for patients achieving molecular remission. Bearing in 
mind that the relative benefit of maintenance therapy depends 
on prior induction and consolidation treatment, the intensive 
regimens used in that trial might have abolished the possible 
benefit of maintenance treatment [14]. On the other hand, a 
meta-analysis of 10 randomized trials including 2,072 APL pa-
tients concluded that any maintenance treatment compared 
with observation prolongs DFS but not OS [15].
Out of 17 patients in remission in our study, 5 patients (29.4%) 
eventually relapsed. Two of them had lost follow up after con-
solidation cycles and did not receive maintenance treatment, 
and the remaining three patients had received maintenance for 
less than 12 months. One of the relapsed patients died of intra-
cranial hemorrhage before commencing salvage therapy, while 
the remaining 4 patients received ATRA in combination with 
either adriamycin in 3 patients, or “7+3 protocol” in 1 patient. A 
second complete remission was achieved in 3 cases (75%) and 
1 patient (25%) died of uncontrolled infection. Both PETHEMA 
LPA99 and APL2000 trials reported lower relapse incidence and 
higher deaths in remission than that experienced by our pa-
tients. The cumulative incidence of relapse at 3 years was 7.4% 
and 12% respectively, while 29.4% of our patients eventually 
relapsed within 3 years. Death in remission occurred in 1.3% 
and 2.9% of patients in both trials respectively, whereas none 
of our patients died in remission [10].
In conclusion, we realize the several limitations of a retrospec-
tive study design and a small number of patients. However, it 
is obvious that treatment outcome of APL in Egyptian patients 
is in dire need of improvement. The inconsistent supply of che-
motherapeutics and supportive care facilities, as well as finan-
cial constraints, are some of the greatest challenges faced by 
healthcare policies in a developing country like Egypt.  
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Abstract
Aim: Pain is the most important factor which forces burn patients to look for the health system’s help. One of the non-pharmacological methods of pain relief 
for burn patients is virtual reality, which is a challenging technique because virtual reality headset itself may cause claustrophobia and anxiety followed by the 
cycle of anxiety and pain via creating a closed space. The present study is aimed to determine the effect of both methods of virtual reality and multimedia sys-
tem on the burn patients’ pain during dressing. Material and Method: The present clinical trial was conducted on 60 burn patients hospitalized in Sina Hospital, 
Tabriz, in accordance with the inclusion criteria using the technique of random allocation to three groups of virtual reality, multimedia system, and control. The 
sounds and virtual images were played through headsets in the virtual reality group and an LCD in the multimedia system group during dressing and dressing 
changes in five consecutive days. Data analysis was performed using a demographic questionnaire as well as the linear-visual   scale of pain intensity. Further-
more, the repeated measurement test was used to investigate the changes in pain over time and compare the control group with the multimedia system and 
virtual reality groups. Results: Comparing the three groups indicated a significant difference (p=0.006). The results showed no significant difference between 
the virtual reality and control groups (p>0.05), but the pain score in the multimedia group was significantly different from the control group on the first (p= 
0/02), second (p =0.008), third (p= 0/02) fourth (p =00) and fifth (p=0.03) days of the intervention. Comparison of multimedia and virtual reality showed the 
pain score in the virtual reality was higher than multimedia on the fourth day (p =0/002) of intervention. Discussion: Multimedia system can have positive ef-
fects on reduction of the burn patients’ pain compared to virtual reality; therefore, it is recommended to use this method for controlling the burn patients’ pain. 

Keywords
Virtual Reality; Multimedia System; Pain; Burn

Journal of Clinical and Analytical Medicine  I 485



 | Journal of Clinical and Analytical Medicine

“Short Title” please send the mail to designer@bayrakol.org

2

Introduction
Burn is considered as one of the worst traumatic injuries result-
ing in a life threat all around the world (1). Annually, 500000 
cases of burning occur in the United States, nearly 40000 of 
which are severe and require hospitalization, and about 3400 
deaths occur due to burns (2). In Iran, a large number of burns 
occur annually so that, each year, more than 100000 cases of 
burns are reported in specialized burn centers, nearly 8000 to 
9000 cases of which lead to hospitalization (3).
Burn injury is a physically and mentally very painful experience 
since patients experience severe pains during their treatment, 
especially during dressing changes (4), which significantly af-
fects their mental health (5). Thus, the health care providers 
are faced with the challenge that how to help the burn patients 
adapt to the distressing and painful care procedures and inter-
ventions during the acute phase (6). The poor control of pain is 
associated with physiological and psychological results, includ-
ing intractable pain, depression, and post-traumatic stress, and 
also extensively with suicidal thoughts (7). 
Further, appropriate control of pain, resulted from therapeu-
tic actions, would lead to a reliable relationship between the 
burn patients and the treatment staff, a reduction in mental 
disorders such as depression and post-traumatic stress, as well 
as progress in the patient’s admission and cooperation in the 
recovery process (8). One of the basic methods for pain control 
among the burn patients is the use of opioids (narcotic drugs), 
which is associated with many side effects (9); on the other 
hand, the non-pharmacological pain control methods, besides 
having fewer side effects, are both non-addictive and non-inva-
sive (10). One of the non-pharmacological and highly effective 
methods for reducing pain perception is distraction (11). When 
the pain drug treatments are insufficient and drugs are asso-
ciated with side effects, the non-pharmacological treatments, 
such as distraction, would be effective in pain control (12). Fur-
thermore, the non-pharmacological methods of pain control 
are easy and inexpensive with minimum side effects (13). One 
of the distraction methods for reducing the pain perception, 
which is based on the behavioral interventions, is the virtual 
reality, which is noticeable among the burn patients in cases 
that the analgesia are not created sufficiently. According to the 
reports, images and sounds of the virtual reality have lowered 
the patients’ feeling of pain (14). The interventions in virtual 
reality are based on the patient’s distraction from acute pain 
(15). Several studies have shown that virtual reality leads to the 
reduced pain during the painful procedures (16). A clinical trial 
was conducted by Faber et al. (2013) in order to determine the 
effect of frequent use of virtual reality on pain during the dress-
ing change among adults and infant burn patients in the United 
States. The obtained results showed that the frequent use of 
this technique would significantly reduce the burn patients’ 
pain (6). Another clinical trial was conducted by Schmitt et al. 
(2011) in order to determine the effect of virtual reality during 
physical therapy on the infant burn patients’ pain, the results of 
which showed that the virtual reality would significantly reduce 
the pain (17). Hoffman et al. (2012), in a study on the effect 
of virtual reality on the infant burn patients’ pain during oc-
cupational therapy, demonstrated that the virtual reality would 
lead to a significant reduction in the infants’ burn pains during 

the occupational therapy (18). There is a two-way relationship 
between the burn patients’ pain and mental problems, such as 
anxiety, which means that severe pain leads to the increased 
anxiety and, subsequently, increased intensity of pain among 
burn patients during therapeutic and care activities (19, 20). 
Studies have represented that a closed space would result in 
the claustrophobia and anxiety (21); therefore, by creating a 
closed space, the virtual reality headset might cause     claus-
trophobia and anxiety in the patient and affect results of the 
study. Moreover, some studies have demonstrated applications 
of the multimedia system in various areas of burns for reduc-
ing the pain (25, 26, 27). However, none of these studies have 
directly compared the effects of these two methods on pain 
relief. In order to investigate the effect of claustrophobia and 
anxiety using virtual reality headset and creating the cycle of 
anxiety and pain, the present study was conducted to determine 
the effects of the two virtual reality and multimedia system 
methods on the burn patients’ pain during dressing. In the vir-
tual reality group, the images and sounds of a waterfall were 
played using the virtual reality headset, while in the multimedia 
system group, the same images and sounds were played in an 
open and quiet environment using an LCD; then, results of both 
interventions were compared. Thus, the evidence provided for 
health care providers, including nurses, can be more effective in 
choosing the virtual reality and multimedia system distraction 
as an appropriate method of pain control.

Material and Method
The present study was a randomized clinical trial conducted to 
compare the effects of virtual reality and multimedia system 
methods on burn patients’ pain during dressing in the Burns 
Ward of Sina Hospital, Tabriz University of Medical Sciences, 
Iran. In this study, the samples were selected based on the in-
clusion criteria using convenient sampling method; then, after 
obtaining the informed consent, all the 60 burn patients were 
randomly allocated to the three groups (virtual reality, multime-
dia system, and control), each of which included 20 subjects. 
The inclusion criteria included hospitalization since the entry 
into the Burns Ward, no history of burns, age of above 18 for 
male and female patients, tendency to participate in the study, 
being conscious and oriented, no drug addiction, general health 
over the past month, no eyesight and hearing problem, below 
25% and second-degree burns, being in acute phase (42 to 72 
hours), no numbness in target organs, and no diabetes. On the 
other hand, the exclusion criteria included the lack of tendency 
to continue cooperation, transmission to any section other than 
the Burns Ward, absence in more than one session, receiving 
sedatives without prescription, and receiving skin graft. 
Data collection was performed using a demographic character-
istics questionnaire (including age, gender, education level, sed-
atives intake, and burn percentage).The dressing pain intensity 
was examined by VAS (Visual Analog Scale), which was a 10-cm 
and 11-number line with a certain range so that the numbers 0 
and 10 indicated no pain and intolerable pain, respectively. The 
subjects were asked to mark a point on the line corresponding 
to the intensity of their pain or express its numeric value to 
the researchers. These tools are widely used and their validity 
and reliability in acute pains have been proved (22). Moreover, 
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reliability of this tool has been confirmed by Mazloum using re-
test method so that this scale was completed by the researcher 
for 10 individuals in two steps and, then, its reliability was an-
nounced to be equal to 92% (23).
After covering the administrative procedures, obtaining the re-
quired administrative licenses, and registering the clinical trial 
in the Iranian Registry of Clinical Trials (IRCT), the researcher 
initiated sampling by referring to the Burns Ward in Sina Hospi-
tal, Tabriz. Once the subjects were allocated to the three groups 
(control, virtual reality, and multimedia system), similar virtual 
images (images and waterfall sounds) were played by the re-
searcher. In the virtual reality group, the images and sounds 
were played through a virtual reality-specific headset, while in 
the multimedia system, the images and sounds were played 
through an LCD. The procedures were such that this technique 
was performed one session a day during the process of dress-
ing on 5 consecutive days from the third day to the seventh day 
of burns (according to Faber and Schmitt) on the morning shift 
in order to prevent interference with other tasks of the relevant 
ward. After collecting and coding the data and importing them 
into SPSS V.18 software, data analysis was performed using the 
data analysis tests. To evaluate the changes in pain over the 
time and also compare the control group with the multimedia 
system and virtual reality groups, the repeated measurement 
analysis was used, and also the pre-intervention measurements 
were included in the model as the covariate. 

Results
The demographic characteristics included age, gender, educa-
tion, burn percentage, and sedative intake. Table (1) represents 
comparison of the three groups in terms of statistical differ-
ences. According to Chi-square test results, none of the three 
groups had difference in terms of demographic characteristics 
including gender, education, sedatives intake. Furthermore, 
ANOVA indicated no significant difference between the three 
groups in terms of age distribution and burn percentage.
The repeated measurement test results showed a significant 
difference between the three groups (p=0.006) (Table-2). 
The pre-intervention measurements were included in the re-
peated measurement analysis model as covariate. The results 
of repeated measurement analysis showed no significant dif-
ference between the virtual reality and control groups (p>0.05), 
but the pain score of the multimedia group was significantly 
different from the control group on the first (p =0.02),  second 
(p =0.008), third (p= 0/02), fourth (p =0.00),  and fifth (p =0.03) 
days of the intervention. Comparison of multimedia and virtual 
reality showed the pain score of the virtual reality group was 
higher than multimedia group on the fourth 
day (p=0.002) of intervention. Table (3) 
shows the repeated measurements in accor-
dance with the intervention days and Figure 
(1) shows the pain observation procedure on 
consecutive days.

Discussion
Results of the present study demonstrated 
that both virtual reality and multimedia sys-
tem methods reduced the burn dressing pain, 

except that the virtual reality resulted in the relative control 
of the burn dressing pair, while the multimedia system led to 
a significant reduction in the burn dressing pain. No statisti-
cal difference was obtained in terms of the demographic and 
clinical variables such as age, gender education level, burn per-
centage, and sedatives intake; therefore, the obtained results 
indicating effectiveness of the type of the method on level of 
the burn dressing pain among burn patients were highly reli-
able and not influenced by the confounding factors. The present 
study showed that the multimedia system was more efficient 
than the virtual reality in reducing the burn patients’ pain dur-
ing dressing. Faber et al. (2011), by investigating the effect of 
virtual reality on the burn patients’ pain during dressing, dem-
onstrated that the burn patients’ pain during dressing in the 
intervention group was significantly less than that in the con-

Table 1. Participants’ demographic data

Variable Levels of 
variable

Virtual 
reality

multimedia control Statistical 
test

Age(year) Male and 
female

32 ±8 34±10 39±12 f=0/62 p=0/54

Burn 
Percentage

Male and 
female

15±6 15±7 16±6 f=0/45 p=0/65

Gender Male (45)9 (70)14 (55)11 x2=2/62 p=0/5

Female (55)11 (30)6 (45)9 df=2

Education Under 
diploma

(95)19 (85)17 (95)19 x2=5/3 p=0/5

University (5)1 (5)3 (5)1 df=6

Palliative Receive (75)15 (75)15 (75)15 x2=0/2 p=1

No  
receive

(25) 5 (25) 5 (25) 5 df=4

Table 2. The result of repeated measurements analysis with first measure as a covariat

Variable Source of variation Wilks’ 
Λ

F d.f. Error 
df

SS d.f. MS F P

Pain Within 
subjects

Time 0.97 0.33 4 53 0.85

Group * 
Time

0.81 1.50 2 90 0.16

Between 
Subjects

Group 123.79 1 61.89 5.52 0.006

Error 
(between)

627.38 91 11.20

Figure 1. Changes of pain over time in three groups

Journal of Clinical and Analytical Medicine  I 487

Effect of virtual multimedia system on burn patients’ pain



 | Journal of Clinical and Analytical Medicine

“Short Title” please send the mail to designer@bayrakol.org

4

trol group (6), which was consistent with results of the present 
study. Similarly, in the present study, virtual reality could reduce 
the burn patients’ pain during dressing, although the reduction 
was not significant. Moreover, the results obtained by Schmitt 
et al. (2011) who investigated the effect of virtual reality on 
the burn patients’ pain during dressing were consistent with 
results of the present study since, in their study, this treatment 
technique also led to a significant reduction in the patients’ pain 
(17). In another study conducted on effect of the use of virtual 
reality on control of the infant burn patients’ pain during occu-
pational therapy, Hoffman et al. (2009) showed that the virtual 
reality resulted in the reduced pain of the infant burn patients 
during occupational therapy, which was consistent with results 
of the present results (18).  
Many other psychological non-pharmacologic methods have 
been also used for pain relief; in this regard, the multimedia 
systems can be mentioned, which are PC-like systems com-
posed of LCD and TV with capability of playing digital images 
and sounds as well as moving pictures that are to some extent 
similar to the real images (24).For instance, Kaur et al. (2011) 
conducted a study to determine effectiveness of the multime-
dia system in reducing pain and distress among children during 
venipuncture. Their findings indicated the significantly reduced 
pain during venipuncture in the intervention group watching 
cartoons (25), which was consistent with results of the present 
study. Similarly, in the present study, the multimedia system led 
to a significant reduction in pain intensity. Moreover, Choudhury 
et al. (2013) investigated the effect of audiovisual distraction 
on pain relief during ear micro-suction, the results of which 
indicated that pain in the intervention group was significantly 
less than the control group, which was consistent with results 
of the present study (26). As another example, Miguez-Navarro 
and Guerrero- Marquez (2014) investigated the effect of audio-
visual distraction on pain reduction among children aged 3-11 

years old. Their findings showed that the pain dur-
ing venipuncture was significantly reduced in the 
intervention group watching cartoons, which was 
consistent with results of the present study (27). 
The headset, which is specifically used for playing 
images and sounds of the virtual reality, separated 
the patient’s eyesight from the room, using a small 
computer screen placed in front of the patient’s 
eyes, blocks the hospital noise using the headset, 
and replaces the noise with relaxing images and 
sounds. As a result, once the invasive procedures 
are performed by the health staff, the patient’s 
attention is distracted from the real world to the 
virtual world (28). This is based on the assumption 
that pain perception has a psychological structure, 
and accordingly human attention is limited and 
should be focused on the painful stimuli to perceive 
the pain. Therefore, pain perception is limited when 
attention of the individuals is distracted from the 
painful stimuli (29). On the other hand, regarding 
the fact that a closed space causes claustrophobia 
and anxiety (21) and since there is a two-way re-
lationship between anxiety and pain, the increased 
anxiety results in the cycle of pain and anxiety (19, 

20). In the same way, by separating the individual from the en-
vironment, the virtual reality headset creates a closed space 
so that the increased anxiety may lead to the increased pain 
as well as the continued cycle of pain and anxiety. The present 
study clearly showed that the multimedia system was an appro-
priate method for reducing the burn patients’ pain compared to 
the virtual reality so that it significantly reduced the pain level; 
however, due to creating the claustrophobia and anxiety, the 
virtual reality led to a relative reduction in the pain level. 
One of the limitations of the present study was that dressing of 
the female patients was performed with the help of the female 
researcher due to the cultural issues as well as the different 
gender of the researcher, so such a difference in the dressing 
method might influence results of the study. Moreover, the lack 
of private room for patients during the intervention, fatigue 
and stress of the patients during dressing due to the invasive 
operation, and the sample size limitation due to consideration 
of the below 25% burns were other factors that could affect 
the results. To compensate for these limitations at the time of 
dressing, the patient privacy was kept using a shield; besides, 
dressing was carried out early on the morning shift when fa-
tigue and stress of patients were less. Since the patients with 
higher burn percentage were transferred to ICU and also due 
to the fact that it was impossible to perform sampling of the 
higher burn percentages in the ward, it is suggested to perform 
the future studies on the samples with burns of above 25%. 

Conclusion
Results of the present study showed that the burn patients’ pain 
during dressing was significantly reduced by the multimedia 
system method compared to the virtual reality technique, which 
indicated efficiency of the multimedia system compared to the 
virtual reality in reducing the burn patients’ pain during dress-
ing. On this basis, it is suggested to use this method to control 

Table 3. The results of repeated measure analysis on pain score in three groups
Pa

in Groups Mean
Std. 
Deviation

comparison
p-
value

Lower 
Bound

Upper 
Bound

D
ay

1

Multimedia 5/15 1/98 M vs V 0/196 -1/594 0/333

Virtual 
reality

5/45 1/98 M vs C 0/023 -2/097 -0/161

Control 5/85 1/72 C  vs V 0/301 -1/457 0/458

da
y2

Multimedia 5/05 2/11 M vs V 0/181 -1/818 0/351

Virtual 
reality

5/45 2/35 M vs C 0/008 -2/573 -0/394

Control 6/10 1/65 C vs V 0/169 -1/827 0/327

da
y3

Multimedia 5/20 2/54 M vs V 0/136 -1/886 0/263

Virtual 
reality

5/65 2/03 M vs C 0/027 -2/299 -0/141

Control 5/95 1/63 C  vs V 0/447 -1/476 0/659

da
y4

Multimedia 4/15 2/58 M vs V 0/002 -3/097 -0/756

Virtual 
reality

5/70 2/12 M vs C 0/00 -3/766 -1/413

Control 6/25 2/02 C  vs V 0/258 -1/826 0/500

da
y5

Multimedia 4/65 2./71 M vs V 0/10 -2/322 0/208

Virtual 
reality

5/35 2/68 M vs C 0/030 -2/685 -0/144

Control 5/60 1/35 C  vs V 0/571 -1/614 0/90

M= Multimedia, V=Virtual reality, C=Control
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pain of the burn patients. Furthermore, it is proposed to evalu-
ate this method seriously and precisely in the future studies in 
order to determine its advantages and disadvantages as well 
as its costs for the patient and care systems.
Hereby, the authors would like to acknowledge the Vice Chan-
cellor of Tabriz University of Medical Sciences for financial sup-
port, authorities and employees of Sina Hospital in Tabriz for 
their cooperation to prepare a perfect environment for the re-
search, and also the burn patients for their active participation 
in the study. 
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Abstract
Aim: Due to the increased prevalence of chronic diseases such as kidney failure, physical, mental and social needs of these patients have also increased and 
their well-being seems essential. The aim of this study was to investigate the effects of exercise during hemodialysis on fatigue and self-efficacy of hemo-
dialysis patients. Method and Material: This study is a clinical trial; study sample consisted of 46 patients undergoing hemodialysis and who had referred to 
hemodialysis center of Sahid Madani Hospital in Tabriz; availability sampling method had been used based on the inclusion criteria and with a consent for 
participating in the study; the sample had been selected from research population and have been divided randomly into two groups of control and experiment. 
The measuring tools for collecting data included Fatigue Severity Scale (FSS) and Sherer General Self-efficacy scale (SGSES) which were used after determin-
ing validity and reliability. After collecting data, the results had been analyzed using SPSS 20 software. For describing quantitative data, the symmetry of the 
mean and standard deviation had been used and for qualitative data, frequency and percentage had been used and for comparing two groups, analysis of 
covariance had been used. Results: The results of the current study showed that all patients with chronic renal failure suffered from fatigue and their self-
efficacy decreased. Self-Efficacy in patients from the experiment group significantly increased, but it was not significant (p-value = 0.06) and after treatment, 
fatigue was significantly reduced in the intervention group (p-value <05). Discussion: The results of this study showed that exercising during hemodialysis not 
only reduces fatigue of these patients, but also leads to improvement of self-efficacy and exercise is recommended in dialysis centers.
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Hemodialysis; Fatigue; Self-Efficacy; Sports
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Introduction
The most prominent event on the eve of the twenty-first cen-
tury which health communities and faculties face is the preva-
lence of chronic diseases. Kidney failure is one of the common 
diseases of mankind which 2 to 3 percent of people worldwide 
suffer from this disease. (1) The prevalence of chronic kidney 
failure in the world was 242 cases per million which increases 
each year (2). Worldwide, the incidence of kidney disease is 
growing steadily at a rate of 6% (3). Annual statistics of hemo-
dialysis patients in Iran is increasing by 15% (4). The number 
of patients with end stage of renal failure was around 3 million 
and 200 thousand at the end of 2013. At the end of 2013, 2 
million 250 thousand individuals used hemodialysis treatment 
and 272 thousand used peritoneal dialysis; and the number of 
patients who received transplant was also about 678 thousand 
people. Dialysis Community of Iran have estimated the num-
ber of dialysis patients at the end of 2014 to be about 26,500 
people which approximately 25 thousand of these individuals 
(94%) are undergoing hemodialysis treatment and a thousand 
and 450 individuals are benefited from peritoneal dialysis (2). 
According to the Support Society for kidney patients of East 
Azarbaijan province, now there are about 1524 dialysis patients 
in the province (3).
Hemodialysis is the most common method of Dialysis and the 
major purpose for this treatment is to try and make the life of 
kidney failure patients similar to normal life as much as pos-
sible (4). Several studies reported that patients undergoing 
hemodialysis have less physical ability and capacity compar-
ing to normal people which is due to anemia, impaired blood 
flow through distal limbs, body edema, reduced cardiovascular 
function, depression and malnutrition, and so on (5). One of the 
main points in treating hemodialysis patients is to maximize 
their performance and welfare, which refers to the ability of 
performing daily activities and to feel good (6). Physical exer-
cises, as one of the treatment options and accessories can be 
used in dialysis patients which leads to beneficial effects on 
physical, psychological and social problems and it is a way to 
maintain stamina and physical performance and help improve 
quality of life; not only has personal benefits, but it also has 
social benefits such as reducing the cost of health and social 
cares (7).
Fatigue is one of the most annoying and most severe symptoms 
reported by hemodialysis patients (8). Physiological factors in-
clude anemia, age and body size, malnutrition, uremia, high 
cholesterol levels and treatment-related factors and personal 
characteristics are some causes of fatigue in these patients (9). 
Fatigue reduces well-being in these patients and it has several 
various effects on physical, emotional and cognitive aspects 
(10).
Exercise is beneficial for patients with kidney failure who have 
fatigue and limit daily functioning. Since hemodialysis patients 
spend much time in dialysis centers, sport programs during di-
alysis have many advantages such as saving time as well. Exer-
cise during dialysis increases functional capacity. However, im-
provement in functional capacity, physical activity and fatigue 
are not guaranteed. Nurses have an important role in improving 
the quality of life, the need for security, cost and availability of 
services, and the exercixes which patients are able to do (11).

One of the most important factors in improving the quality of 
life in hemodialysis patients is self-efficacy which means the 
confidence in one’s ability for performing self-care behaviors 
in certain circumstances (12). Studies show individuals who are 
confident in their abilities, participate more actively in health 
improvement programs (13). Correlational studies show that in-
creased self-efficacy is correlated with adherence to treatment, 
health improvement and reduction of physical and psychologi-
cal symptoms; and inability to adapt to the disease may lead to 
negative consequences such as non-compliance with treatment 
(14). According to studies, changes in sport behavior in many 
chronic diseases have led to an increase in self-efficacy (15). 
However, in patients with ESRD, little research has examined 
the relationship between exercise and self-efficacy. Nurses have 
an important and effective role in promoting self-care, self-ef-
ficacy, compliance, continuity and coping with the disease; and 
they also have a multi-dimensional role in helping patients with 
chronic diseases to achieve the highest performance with low-
est level of symptoms (16). Therefore, current study aimed to 
investigate the effects of exercise during hemodialysis on fa-
tigue and self-efficacy of hemodialysis patients.

Material and Method
This study is a clinical trial with registration code of 
IRCT2016063028715N1; the study population included hemo-
dialysis patients who referred to hemodialysis center of Sha-
hid Madani hospital. For determining the sample size, the basic 
information for calculating the effect size had been extracted 
form a study by Hadian et al. (17); a certainty degree of 95% 
and a test power of 90% had been considered; 17 participants 
had been calculated for each group as the minimum sample 
size by considering 16.73 units for variability of intervention for 
fatigue variable and with the use of Pukak formula. Considering 
30% downfall, the sample sized was increased to 23 cases in 
each group.
The data collection tools included: Fatigue Severity Scale (FSS) 
and Sherer General Self-Efficacy Scale (SGSES). Also, demo-
graphic characteristics included age, sex, marital status, level 
of education, employment status, and years of dialysis and 
history of other diseases. Fatigue Severity Scale (FSS) has 9 
questions and each question is based on the Likert scales, rang-
ing from strongly disagree to strongly agree. For scoring, each 
item is scored from 1 to 7, low scores indicate less fatigue and 
high scores indicate high fatigue. The maximum score that a 
person can obtain in this scale is 63 and a minimum score is 
9. Fatigue Severity Scale had been developed by Krupp et al. 
(1989) and the reliability of this scale in Iran had been approved 
by Farahani et al (1391), which internal consistency of items 
for “Fatigue Severity Scale” had been calculated as 0.96 using 
Cronbach’s alpha coefficient, which shows that the items of the 
questionnaires assess one concept. After correcting for over-
laps, the correlation of each item with another was higher than 
desired level of 0.4. ICC coefficient for investigating the relative 
repeatability of Persian version of the Fatigue Severity Scale 
was 0.93 which was higher than the acceptable level of 0.7 (18).
Sherer General Self-efficacy Scale (SGSES) measures individu-
als’ beliefs and ability to overcome different situations; this 
scale has 17 questions and each question is based on the Lik-
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ert scales, ranging from strongly disagree to strongly agree. 
For scoring this scale, each item receives a score from 1 to 5. 
Question 1, 3, 8, 9, 13 and 15 are scored from right to left and 
the rest of the questions are reversed, meaning that they are 
scored from left to right. Therefore, maximum score that a per-
son can obtain in this scale is 85 and the minimum is 17. This 
scale had been developed by Sherer and Maddox (1982) and 
it has been translated and validated by Barati (1996); based 
on Cronbach’s alpha, reliability coefficient for the subscales of 
general self-efficacy and social self-efficacy had been reported 
to be 0.86 and 0.71 respectively. The reliability of this test had 
been reported as 0.70 based of Spearman-Brown correlation 
and 0.76 using split method of Gottman (19).
The reliability of the questionnaires had been studied after 
completion by 20 hemodialysis patients within two weeks; the 
internal consistency for fatigue scale had a Cronbach’s alpha 0f 
0.89 and reliability over time (intra-group correlation) for the 
same questionnaire had ICC coefficient 0f 0.99. Moreover, the 
internal consistency of Self-efficacy questionnaire had a Cron-
bach’s alpha of 0.87 and reliability over time (intra-group cor-
relation) for self-efficacy questionnaire had ICC coefficient of 
0.99.
The patients had been selected base on availability method and 
inclusion criteria, and they had been randomly assigned into 
two groups of control and experiment. Randomized blocking 
was also included in the analysis. Inclusion criteria included: age 
over 18 years, history of hemodialysis for at least 6 months, 
lack of physical limitations in self-care, lack of orthopedic prob-
lems that prevent exercising, lack of any regular sport programs 
in past six months, lack of cardiovascular disease, shortness 
of breath and severe heart failure based on the approval of 
specialist physician and patient’s records which prevent them 
from any exercise program, minimum ability to read and write, 
willingness to participate in a sports program and an informed 
consent. Exclusion criteria included: receiving a kidney trans-
plant during the study, having incurable disease (cancer, AIDS, 
and so on), not wanting to continue in the study, repeated drop 
of blood pressure to less than 50/90 or severely elevated blood 
pressure over than 90 / 160 during the intervention,  and short-
ness of breath and chest pain during exercise.
Then, self-efficacy and fatigue have been assessed in both 
groups using questionnaires. Participants in the intervention 
group received an eight week exercise program which including 
pedal bicycle during hemodialysis in the dialysis center and un-
der the supervision of medical doctors specializing in exercise 
physiology. Before starting the exercise, vital signs (blood pres-
sure, pulse and respiration) had been measured in all patients. 
Exercise program included pedal bicycling based on proposed 
sport activities for ESRD individuals; which consisted of 3 days 
per week, and each session was about 30 to 60 minutes in the 
first two hours of hemodialysis (20-25). Also during cycling vital 
signs of patients had been monitored every 15 minutes and if 
there was a rise or drop of blood pressure, the exercise would 
be stopped. The speed of cycling had been adjusted according 
to the physical ability of patients; it started from 30 RPM and 
based on heart rate and vital signs of patients, it increase to 60 
RPM in the last weeks of the program. Exercising on stationary 
bicycles had been performed which is designed for individuals 

who are lying on the dialysis bed. Cycling exercise had been 
selected because it is safe and doable during dialysis; in ad-
dition, the patient learns easily how to work with the device. 
After 8 weeks of exercise, fatigue and self-efficacy of patients 
had been assessed in both control and experiment groups using 
questionnaires. We did not have sample loss during the study. 
The bicycles were handmade customized specifically for dialysis 
center of Shahid Madani learning hospital of Tabriz which is 
approver by physicians and the physical education department 
of University of Tabriz. The diameter of the wheels was 20 cm, 
the distance from the wheel to pedals was 21 cm and pedal size 
was 10 × 8 cm.
After collecting data from all subjects, results had been ana-
lyzed using SPSS 20 software. To describe the quantitative 
data, symmetrical mean and standard deviation had been used; 
and for qualitative data, frequency and percentage had been 
used. Analysis of covariance had been used for the comparison 
of quantitative variables between the two groups at the begin-
ning and end of the study.

Results
The study sample included 46 patients undergoing hemodialy-
sis at Shahid Madani Hospital of Tabriz; 23 patients assigned 
to intervention group which consisted of 18 men and 5 women, 
and 23 patients were assigned to control group which consisted 
of 18 men and 5 women; the demographic information is shown 
in Table 1.
After the intervention, and obtaining the data, the normality 
of self-efficacy and fatigue had been studied with the use of 
drawing histograms and the Kolmogorov-Smirnov test and af-
ter their normality had been approved, covariance analysis (to 
adjust confounding) had been used to evaluate the effect of 
intervention on self-efficacy and fatigue. After the intervention, 
mean scores for fatigue in both experiment and control groups 
had decreased as it can be seen in table 3; and this declination 
was greater for the experiment group. Mean scores for self-
efficacy increased in both experiment and control groups after 
intervention as it can be seen in table 3; moreover, the inclina-
tion was higher in experiment group. Although, the two groups 
did not have any significant differences for self-efficacy and 
fatigue confounding factors, age, gender, level of education 
(table 1), the comparison between two groups using covariance 
analysis and considering confounding variables for each person 
for age, sex, and level of education in self-efficacy and fatigue 
had been performed, and self-efficacy of patients had increased 
in experiment group, but it was not significant (P-value = 0.06); 
also fatigue was significantly lower in experiment group after 
intervention (p-value <05) (Table 3).
Table 1) demographic data of participants in the study as dis-
tinguished in intervention and control groups
(Quantitative data had been reported as mean and standard de-
viation, and qualitative data as frequencies and percentages.)
Tale 2) comparing mean scores for self-efficacy and fatigue be-
fore and after intervention
For comparison the mean scores for fatigue and self-efficacy, 
covariance analysis had been performed before and after the 
intervention for both control and experiment groups which 
showed significant results.
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Table 3) comparing the mean scores for fatigue and self-ef-
ficacy before and after the intervention for both control and 
experiment groups

Conclusion
The results of the current study showed that exercising with a 
stationary bicycle during hemodialysis for 8 weeks and three 
times a week reduced the fatigue of patients undergoing hemo-

dialysis and increases self-efficacy of these patients; consistent 
with the results of the current study, a study in Tehran in 2014 
by Zeinab Motedayen and colleagues studied the effects of ex-
ercise on fatigue of patients; the sample included 66 hemodi-
alysis patients that had been randomly divided into experiment 
and control groups. The experiment group received an exercise 
program twice a week for two months. Fatigue of patients had 
been measured using FSS before and after the exercise pro-
gram in both groups of experiment and control. Fatigue of pa-
tients in the experiment group increased significantly compar-
ing to control group after the exercise program (p <0.05) )26).
Another study by Riahi and colleagues at the dialysis center of 
Shariati in Isfahan that was conducted in 2013, studied the ef-
fects of exercise on quality of life and muscle strength in hemo-
dialysis patients. This studies was experimental with pre-test 
and post-test and with both experiment and control groups. The 
results of this study showed quality of life of these patients 
had improved significantly (p>0.05) after 5 months of exercis-

Table 1.

Variable
Frequency

Control Group Experiment Group

Sum of Frequencies Sum of PercentagesPercentage - 
Mean

Frequency Percentage - Mean

Se
x

Male 5 21.7 5 21.7 10 21.7

Female 18 78.3 18 78.3 36 78.3

M
ar

it
al

 
St

at
us

single 1 4.3 1 4.3 2 4.3

Married 14 60.9 18 78.3 32 69.6

Divorced 8 34.8 4 17.4 12 26.1

Ed
uc

at
io

n

elementary 18 78.3 17 73.9 35 76.1

junior school 4 17.4 1 4.3 5 10.9

Diploma 1 4.3 2 8.7 3 6.5

university 0 0 3 13 3 6.5

Em
pl

oy
m

en
t 

St
at

us unemployed 8 34.8 3 13 11 23.9

house wife 5 21.7 5 21.7 10 7.21

Farmer 2 8.7 0 0 2 4.3

self-employed 4 17.4 7 30.4 11 23.9

retired 4 17.4 8 34.8 12 26.1

Ec
on

om
ic

 
St

at
us

less income than expense 16 69.6 17 73.9 33 71.7

More income than expense 7 30.4 6 26.1 13 28.3

D
is

ea
se

 
H

is
to

ry

Diabetes 6 26.1 7 30.4 13 28.3

Hypertension 9 39.1 5 21.7 14 30.4

Non 8 34.8 11 47.9 19 41.3

Age (Year) 23 60.17±10.52 23 89.04±9.51 46 -

History of Hemodialysis (year) 23 3.91±1.97 23 4.04±2.20 46 -

Table 2.

Variable Groups Number Minimum Maximum Mean

Fatigue Before Inter-
vention

46 20 63 49.30±10.55

After Inter-
vention

46 18 61 45.02±11.45

Self-
Efficacy

Before Inter-
vention

46 20 81 52.67±15.77

After Inter-
vention

46 32 85 57.34±14.93

Table 3.

Va
ri

ab
le

Group Number Mean
Difference of 
two groups

Lower limit of  95% 
confidence interval 
for the difference

Higher limit 95% 
confidence interval 
for the difference

p-value

Fa
ti

gu
e

before 
intervention

control 23 48.78±9.79 1.043
-5.295

7.382 0.74

experiment 23 49.82±11.47

After intervention control 23 48.39±9.49 -6.739 -13.312 -0.165 0.04

experiment 23 41.65±12.43

Se
lf-

effi
ca

cy

before 
intervention

control 23 51.95±16.25 1.434 -8.035 10.904 0.76

experiment 23 53.39±15.60

After intervention control 23 53.26±14.60 8.173 -0.450 16.798 0.06

experiment 23 61.43±14.25
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ing while the control group had not any significant inclination; 
also muscle strength in the experiment group had a significant 
increase comparing to control group (p <0.05). The results of 
this study showed that exercise training had an effect on quality 
of life and fatigue and improve muscle strength in hemodialysis 
patients. (27)
A study in California in 2008 had been conducted by Cynthia 
K. Straub et al., and studied the effects of exercise in fatigue 
management of peritoneal dialysis patients; the sample in-
cluded 14 patients undergoing peritoneal dialysis. In this study, 
patients received exercising programs for 3 or 4 times a week 
for 2 months and each session were about 30-minutes; exercise 
program included walking, cycling and swimming. Based on the 
results of this study, there was no significant change in fatigue 
of the patients after exercise (28). The sample size was prob-
ably low in this study which our study had solved this problem.
In a study that was conducted in 2010 in Canada by Hilary Anna 
Felice, they investigated the effects of exercise during hemo-
dialysis on self-efficacy and physical activity of these patients. 
Samples of this study included 8 cases of hemodialysis patients 
that had been divided randomly into experiment and control 
groups; the experiment group received exercise on station-
ary bicycles for 60 minutes in the first 2 hours of hemodialy-
sis; exercise continued for 8 weeks, 3 times week. The results 
showed, after 8 weeks, no significant changes had observed 
in self-efficacy and physical activity. And at the end, the au-
thors recommend a repeated study with a larger sample (29). 
The current study had been conducted with 46 samples, and 
the results showed significant impact of exercise on improving 
self-efficacy in hemodialysis patients after 8 weeks of bicycle 
exercise (p<0.001).
In a study that had been conducted in Australia in 2013 by Fio-
na Barnett, they investigated the effect of exercise on activity 
and self-efficacy in older women and young people; the samples 
included 25 young women with an average age of 19 years; and 
25 older women with an average age of 57 years. The results 
showed that all patients with chronic renal failure complica-
tions suffered from fatigue and loss of self-efficacy, and this 
fact indicates the importance of fatigue and self-efficacy and 
its impact on all aspects of life in these patients; therefore, 
fatigue and reduced self-efficacy may have devastating effects; 
although with fatigue being one of the most important signs 
and symptoms of the disease, exercise and rehabilitation can 
be considered as noninvasive and easily performed method 
should gain the attention of care-givers for using it.
Among all sports, exercising with stationary bicycles can be one 
of the best physical activities for hemodialysis patients due to 
its convenience usage for the patient and its controllability for 
nurses during hemodialysis. Other advantages of regular exer-
cise are increased strength, improvement of posture, reduced 
fatigue, and improvement of mood, increased confidence and 
general well-being and so on. Doing physical exercises increase 
the autonomy of the individual and not only leads to improve-
ment of quality of life but also affects balance of the person, 
upper and lower limb coordination and prevents cardiovascular 
disease (31).

Conclusion
The results of this study shows positive effects of exercise dur-
ing hemodialysis in improving self-efficacy and reduce fatigue 
in hemodialysis patients, so exercise during hemodialysis can 
be considered as a routine and effective program by supervision 
of medical staff in hemodialysis centers, and due to its low cost 
and availability, this method is a step to reduce the suffering of 
patients undergoing hemodialysis.

Study Limitations
The limitation of this study was that fatigue and self-efficacy 
are mental phenomena and measuring them is very difficult and 
is affected by many variables such as emotional changes and 
other uncomfortable Symptoms accompanied with chronic dis-
ease, therefore, careful consideration is difficult and controlling 
these aspects was out of reach of reaserchers.
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Abstract

Aim: Among families fulfilling the Amsterdam criteria HNPCC, nearly 40 % of this cases are microsatellite stable and not DNA mismatch repair gene (MMR) 

and also these mutations were found in this situation. Correspondingly, these families were nominated as familial colorectal cancer type X (FCCTX). The BRCA1 

gene plays a role in main cellular pathways and germ line mutations in this gene could underlie different familial cancers. Material and Method: In this way, 

samples were selected according to previous study that patients who met Amsterdam criteria for lynch syndrome but did not have defective MMR gene and 

are known as FCCTX. So, 25 normal tissues have been considered for further studies and HRM method was used in order to detect mutations in 2, 3,5,16 and 

20 exons of the BRCA1gene. Results:  For all samples, the DNA was tested by HRM for the detection of mutations in BRCA1 exons. After normalization and 

temperature shifting, a clear difference was evident between the melt curves for each sample. Through the different samples of each group, one was selected 

for sequencing. Based on our sequencing results deleterious BRCA1 gene mutations were not identified and there was no significant difference between the 

sequences of the samples with a different melting curve. Discussion: Conclusively,our study showed that although BRCA1 is a critical gene playing role in sev-

eral CRCs, it maybe plays an insignificant role in this type of CRC.
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Introduction
Colorectal cancer (CRC) is the third most common cancer in 
males and second most common cancer in females world-
wide[1]. Inherited elements have a critical role in at least one 
third of all CRCs [2]. Hereditary nonpolyposis colorectal cancer 
(HNPCC) is one of the most common inherited CRC syndromes, 
due to mutations in a DNA mismatch repair gene [3,4]. 
Among families fulfilling the Amsterdam criteria HNPCC, nearly 
40 % of them are microsatellite stable and not DNA mismatch 
repair gene (MMR) mutations were found among them. These 
families were nominated as familial colorectal cancer type X 
(FCCTX) [5]. Individuals with FCCTX display diminished risk for 
extracolonic neoplasms, and tumorogenesis process tends tend 
to occur later in life[6,7]. An ambiguity in the nature of the dis-
ease for FCCTX presents considerable challenges in terms of 
deciding upon the best approach to interrogate its genetic ba-
sis [8].
The BRCA1 gene plays a role in numerous main cellular path-
ways, including checkpoint activation, DNA damage repair, and 
chromatin remodeling. It seems that the BRCA1 tumor suppres-
sion function is related to its function in homologous recombi-
nation damage repair [9].
Germline mutations in this gene could underlie different famil-
ial cancers[8], for example in addition to breast and ovarian 
cancer its role in prostate, pancreatic and stomach cancers 
was seen [10]. A recent prospective study of 7015 women with 
BRCA1 mutation recognized fivefold increased risk of colorectal 
cancer among BRCA1 mutation carriers younger than 50 years 
[11].
In this study, in order to identify new mutations in genes in-
volved in FCCTX, we focus on BRCA1 gene. 
In the present study, we have analyzed mutations in some hot 
spot exons of the BRCA1 gene by High Resolution Melting 
(HRM) technique. HRM consists of the accurate checking the al-
teration in fluorescence caused by the release of an intercalat-
ing DNA dye from a DNA duplex as it is denatured by increasing 
temperature [12]. This technique has been developed recently 
and displays great potential for scanning germline and somatic 
mutations[13].

Matherial and Method
Sample collection and preparation
The Samples were collected from Poursina Hakim Research 
Center, a referral gastroenterology clinic in central part of Iran, 
Isfahan. Samples were selected according to previous study 
that patients who met Amsterdam criteria for lynch syndrome 
but did not have defective MMR gene [14]. Out of 219 patients 
who were under 50 years at diagnosis, 45 HNPCC families 
were selected meeting AC-1 for lynch syndrome. From those, 
25 families that did not have defective MMR gene and were 
known as colorectal cancer type X were selected. The normal 
tissues of these patients have been considered for further stud-
ies. 10μm thickness sections were prepared from 25 samples 
using microtome.

Mutation screening by HRM 
DNA extraction was performed using DNA FFPE Tissue Kit (Qia-
gen, Hilden, Germany), according to the manufacturer’s proto-

col. DNA concentration and purity were measured by UV spec-
trophotometry using Nanodrop 2000 (Thermo Fisher Scientific, 
Waltham, MA, USA).
In this study, we used HRM method to detect mutations in some 
exons of the BRCA1 gene. We investigated five BRCA1 hot spot 
exons included 2, 3,5,16 and 20 exons. 
Designing primer for HRM needs certain special attention for 
instance, because DNA derived from FFPE is often degraded. 
Primers were designed by beacon designer software. Primer 
sequences and amplicon size are given in table 1.

PCR conditions and HRM assay
PCR and HRM analysis was performed in 0.1ml tubes on the 
Rotor-Gene 6000 (Corbett Research, Sydney, Australia). All 
samples were tested in duplicate and one negative DNA con-
trol was included in each experiment. 10 ng of DNA was ampli-
fied in a final volume of 10 ml containing Type-it HRM PCR Kit 
(Qiagen, Hilden, Germany), forward primer, reverse primer and 
nuclease free H2O.
PCR cycling parameters were according to the following condi-
tions: initial denaturation at 95°C for 5 min; 45 cycles of 95°C 
for 15 seconds, 60°C for 25 seconds and 72°C for 25 seconds. 
The final melting program was melting from 70°C to 90 C, with 
a ramp of 0. 2°C per second. The cycling and melting conditions 
for all exons were the same. 
These experiments have been done on all of 25 normal tis-
sues. Results were analyzed as fluorescence versus tempera-
ture graphs by accompanying Gene Scanning software (v1.7). 
With normalized, temperature-shifted melting curves displayed 
as difference plot. Those samples showed a different melting 
curve were sequenced.

Ethical approval
This study was conducted on samples utilized in previous study 
and ethical approval process has been already explained in the 

Table 1. Primer sequences for HRM

Exon Primer sequence Amplicon 
size

2 F: GTGTTAAAGTTCATTGGAACAGAAAG
R: CATAGGAGATAATCATAGGAATCCCA

162

3 F: AGTCATAACAGCTCAAAGTTGAAC
R: TGGAGCCACATAACACATTCA

187

5 F: TTCATGGCTATTTGCCTTTTGAG
R: TGCTTCCAACCTAGCATCATTAC

193

16-1 F: ATTAAACTTCTCCCATTCCTTTCAG       
R: TATGAGCAGCAGCTGGACTC     

205

16-2 F: GCTGCTGCTCATACTACTG
R: TCCAGAATGTTGTTAAGTCTTAGT

198

20 F: TCCTGATGGGTTGTGTTTGG
R: TGGTGGGGTGAGATTTTTGTC

157

Figure 1. Melting curve and Normalized HRM difference graph of exon 2
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previous study (22).Ethical approval was received from the 
Medical ethics committee of Shahrekord University of Medi-
cal Sciences (Research project Number: 91-01-70-1364) and 
informed consent was obtained.

Result
The DNA extracted from normal tissues of 25 FCCTX samples 
were tested by HRM for the detection of mutations in some ex-
ons of BRCA1 gene. After normalization and temperature shift-
ing, a clear difference was evident between the melt curves for 
each exon. The samples that showed a different melting curve 
in comparison to others, were categorized in different groups. 
Then through the different samples of each group, one sample 
was selected for sequencing.
Based on our sequencing results deleterious BRCA1gene muta-
tions were not identified. There was no significant difference 
between the sequences of the samples with a different melting 
curve. The result of one of the investigated exons (exon2) was 
shown in figure 1. The results of other exons were similar (data 
not shown). Other information available.

Discussion
Since the genetic etiology for FCCTX is largely unknown, ge-
netic  confirmation of the diagnosis can help direct surveillance 
recommendations for the patient and their at-risk family mem-
bers[15].
BRCA1 gene has high tumor heterogeneity and the role of its 
mutations in numerous cancers specially in CRCs is a probable 
event [16,17].
For our purpose HRM has been used as a rapid screen for identi-
fying BRCA1 mutations, finally, after comparing melting curves 
and analyzing sequencing results, our study showed that there 
is not any association between the BRCA1 exons 2, 3,5,16 and 
20 mutations and FCCTX. This finding is in contrast to same 
studies which done about the role of BRCA1 mutations in other 
CRCs. 
For example, in a study by Phelan C et al 7015 women with a 
BRCA1 mutation were followed in order to detect new cases 
of colorectal cancer. They showed that twenty-one incident 
colorectal cancer cases were discovered among all mutation 
carriers and there was a substantial fivefold increased risk of 
colorectal cancer among BRCA1 mutation carriers younger than 
50 years [18]. Also in the studies done in the Breast Cancer 
Linkage Consortium the authors reported modest but signifi-
cant increases in colorectal cancer risk in family members of 
families with a BRCA1or a BRCA2mutation. The relative risk as-
sociated with a BRCA1mutation was 2.03 [19,20].
There are also some studies, showing a probable role for BRCA1 
in colon cancer in the animal models, for example, it has been 
shown that mice deficient in BRCA1 will be affected by a varied 
range of carcinomas, frequently breast and lung but also gas-
tric, endometrial and colon cancer [21].
In the investigated exons we did not find any mutation in FCCTX 
patients. It can be due to the limited number of samples. Our 
samples obtained from the screening of 219 CRC patients and 
only 25 samples remained, which represents FCCTX. On the oth-
er hand the mutations in other exons of the BRCA1 gene may be 
involved in causing disease. We investigated hot spot exons and 

it is recommended to check other exons. Finally, althoughBRCA1 
is a critical gene playing role in several CRCs, it maybe plays an 
insignificant role in this type of CRC and other studies confirm 
this subject [22].There has not been strong evidence that colon 
cancer is part of the BRCA1 phenotype. Although further studies 
are needed with a higher confirmation rate of colon cancers. 
One of the most notable aspects of our study is that, this is the 
first time that the role of BRCA1 mutations has been analyzed 
in this type of colorectal cancer and suggest that other BRCA1 
exons investigate.
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Abstract

Aim: Dexamethasone (Dexa) attenuate the progression of many diseases, but despite its beneficial effects can be caused hypertension (HTN). Material and 

Method: According to this finding, we study the persistence of Dexa induced HTN. Experimental design includes 30 Adult male Wistar rats that divided into 

three groups (Dexa2, Dexa3, Control; N=10). Results: Dexa (20μg/kg/day, in a volume of 1 mL/kg) daily was injected subcutaneously for two months (Dexa2) 

and three months (Dexa3). Systolic blood pressure was measured periodically using the tail-cuff method with a photoelectric sensor (NIPREM 546, Cibertec S.A, 

Madrid, Spain) along the study. Discussion: We found that 3-month injection of Dexa induced HTN furthermore in rats, persist for two months after withdrawing 

of injection whereas injection for 2month has less persistency (10days).
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Introduction
One of the most common cardiovascular diseases is hyperten-
sion (HTN) [1] and cause main Concern for societies because of 
its morbidity and mortality [2]. The prevalence of HTN is signifi-
cantly different around the world. A research study estimated 
that the prevalence of HTN in adult and elderly population of 
Iran were about 23% and 50%, respectively [3]. Animal mod-
els are needed for evaluation of the effect of antihypertensive 
drugs before using in human trials so we should induce HTN in 
animal models [2]. There are several types of models for induc-
ing HTN in animals such as surgically induced HTN, endocrine 
HTN, dietary HTN, neurogenic HTN Chemically Induced HTN, 
etc. [2]. Also, for a trial of HTN complication’s treatment, we 
need to evaluate it in animal models, and this complication is 
created when HTN is chronic [2]. Therefore, method induces 
persistent HTN is suitable in the research study. Glucocorti-
coids are a subtype of chemically that induced HTN [3]. Dexa-
methasone (Dexa) is used for the treatment of many diseases 
such as rheumatologic disorders, allergies, etc. [4]. In spite of 
its useful effects in treatment, in the long term, it causes HTN, 
cataracts, osteoporosis, etc. According to the mentioned, in this 
study we evaluated the persistence of Dexa induced HTN after 
withdrawing the injection of Dexain 8 & 12 weeks and the com-
parison of them in an experimental model. 

Material and Method
Animals
In this study, adult male Wistar rats weighing 200–250 g (n = 
30) were obtained from Pasteur’s Institute, Tehran, Iran. Rats 
were housed five per cage in one colony room at the permanent 
temperature of 22 ± 1C (50 ± 10% humidity) on a 12-h light/
dark cycle with free access to water and food. The experimen-
tal protocol for animal care and handling was according to the 
guidelines of the National Institute of Health guide for the care 
and use of Laboratory Animals (NIH Publications No. 8023, Re-
vised 1978). The rats were randomly divided into three groups 
(number of each group = 10); Two groups were injected Dexa 
for 8 and 12 weeks (Dexa-8, Dexa-12) and the last group served 
as a control. Before injection of Dexa, three rats were randomly 
selected from each group to measure their systolic blood pres-
sure (SBP) and heart rate (HR) with the tail-cuff method. Dexa 
(20μg/kg/day, in a volume of 1 mL/kg) was administered sub-
cutaneously every day, and dosages were adjusted every week 
according to changes in body weight.
Systolic blood pressure and heart rate measurements
 SBP were measured periodically using the tail-cuff method 
with a photoelectric sensor (NIPREM 546, Cibertec S.A, Madrid, 
Spain) along the study. During the injection and after with-
drawal, measurements were taken every two weeks. For each 
animal, BP and PR were determined several times in every mea-
surement and data were noted valid if there was a maximum 
of 10 mm Hg difference between 4 consecutive measurements.
Statistical analysis
All data were expressed as mean ± std. One way ANOVA, fol-
lowed by Turkey’s post hoc test, was used for each group at 
different time points. In all analyses, the null hypothesis was 
rejected at the level of >0.05.

Results
Dexa subcutaneously injected to rats and blood pressure rise 
significantly after 2 weeks (fig 1,2). Blood pressure was rising 
during injection (Fig1,2) (p<0.001).
In the group that received Dexa for 8 weeks, 10 days after stop-
ping of injection, blood pressure significantly remained high in 
comparison to the control group (p<0.05). Measurement of 
blood pressure in the 21st day showed there isn’t a significant 
difference between groups.
In group that Dexa was injected for 12 weeks, 2, 4 and 8 weeks 
after stopping injection, the deposit of decrease, blood pressure 
have a significant difference in comparison to the control group 
(p<0.001).

Figure1. during 8 weeks of Dexa injection and injection interrupt, blood pressure 
measured by tail cuff. The findings show an increase during Dexa injection.

Figure 2. 12 weeks of Dexa injection and injection interrupt, blood pressure mea-
sured by tail cuff. The findings show an increase during Dexa injection. In this part 
of study, the blood pressure remain high much longer.
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About heart rate, in Dexa-8 group, the effect of Dexa was not 
significant with contrast control group (fig.3). In fig.4, in spite 
of significant rising in heart rate after two and four weeks of 
injection (p<0.05,  p<0.001), it was not permanent in during of 
injection and after discontinuation.

Discussion
There are several types of models for inducing HTN in animals 
such as surgically induced HTN, endocrine HTN, chemically In-
duced HTN, etc. [2]. Glucocorticoids are a subtype of chemically 
Induced HTN method that decreases in serum reactive nitro-
gen intermediate (NOx) concentration and endothelial nitric 
oxide synthase (eNOS), mRNA levels in heart, kidney, and liver 
in mice is accompanied with an injection of it [5-8]. White-
worth et al. found that Dexa-induced hypertension is not due 
to its mineralocorticoid activity[9]. Although corticosteroids, 
especially Dexa, widely used for induction of blood pressure in 
animal models, there are very few studies about stability and 
long-term blood pressure in laboratory animals. The adminis-
tration of Dexa (2.5 mg kg–1 week–1, sc) increased systolic 

blood pressure by 41 ± 6 mm Hg after 14 days of treatment, 
associated with elevations of urine volume and fluid intake and 
loss of body weight [9]. In a study, Dexa significantly increased 
SBP from 113 ± 4 to 139 ± 6 mmHg. Just administeration of 
N-Acetyl cysteine did not affect SBP. In the group that treat-
ed by NAC + Dexa than that of Dexa-treated rats, SBP was 
lower significantly [10]. Study of Lexian Hu et al. showed the 
administration of Dexa increased SBP (104 +/- 3 to 122 +/- 3 
mm Hg) and decreased thymus and body weight [11]. In other 
study, SBP increased from 122 ±5 to 136±3 mm Hg due to 
13 days subcutaneously administeration of Dexa  [6, 11]. As 
can be seen, despite the common use of Dexa as a model for 
blood pressure induction, it is not considered that how long it 
remains stable? Therefore, it may be high blood pressure re-
turns to normal again, even without any interference. This is 
important, because the responses of antihypertensive drug may 
be unrealistic. Therefore, we attempted to investigate this mat-
ter in an animal model. In our study, subcutaneously injection of 
Dexa for 8 & 12 weeks increased blood pressure significantly 
and because of its persistence is important in research studies 
that need chronic induced HTN, we decided to evaluate it. We 
found that 3-month injection of Dexa in rats furthermore that 
induce HTN to persist for two months after withdrawing of in-
jection whereas injection for two months has less persistency 
(10days). With due attention to this result, Dexa induced HTN is 
suggested for studies that need inducing of chronic HTN. 

Conclusion
This experimental evidence indicates Dexa subcutaneous injec-
tion for a period of 8 & 12 weeks results in a notable blood 
pressure rise. Furthermore, we evaluate the persistency of this 
well-known drug because of the importance of chronic induced 
HTN in researches. Therefore, we establish that Dexa injection 
for 3 months in rats furthermore that induce HTN to remain for 
two months after injection withdraw whereas two-month injec-
tion has 10days persistency. So, based on these evidence we 
can conclude that, the persistence of high blood pressure may 
be based on Dexa injection period. 
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Abstract
Aim: Recent studies have shown that gastrin, like other incretin hormones such as GLP1, stimulates the proliferation of pancreatic β-cells and neogenesis, 
which seems to be able to double insulin level while taking oral glucose. Proton pump inhibitors decrease acid levels and cause relative hypergastrinemia 
which can better control hyperglycemic state. The present study intended to determine the effect of proton pump inhibitors (omeprazole) on glycemic control 
in patients with Type II diabetes visiting the endocrinology clinic of Imam Hossein Hospital in the first half of 2013. Material and Method: The present clini-
cal trial study (before-after) was conducted on 40 patients with qualified type II diabetes during 12 weeks. Tests of FBS, HbA1c, 2hpp BS, insulin level and 
c-peptide were taken from patients before the study and they used omeprazole 20 mg twice a day for 3 months. The patients were asked to visit the clinic 
with the aforesaid tests results after three months. Results: Following the exclusion criteria, 8 patients (%20) were excluded from the present study. After 12 
weeks of treatment with omeprazole, there was a statistically significant reduction in the mean HBA1c before (8.11±0.96) and after (7.13±0.68) the treatment 
at %95 confidence level (P-value<0.001). Moreover, after 12 weeks of treatment with omeprazole, there was a reduction in the mean 2HPPBS and FBS before 
and after the treatment which was statistically insignificant in 2HPPBS and significant in FBS (respectively P-value=0.1 & P-value=0.01). Discussion: It was 
concluded that the treatment with omeprazole increases insulin level, decreases FBS and HbA1c and subsequently improves hyperglycemic state and can be 
used with other anti-hyperglycemic medications especially in diabetic patients with digestive problems. However, further research is required in this regard. 
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Introduction
Diabetes is a chronic metabolic disorder that is highly prevalent 
throughout the world. Currently, about 366 million people have 
diabetes around the world which will be reaching 552 million 
by 2030 according to predictions. About %95 of these patients 
have type II diabetes [1]. According to statistics in 2007, diabetes 
was responsible for over 71,000 deaths as an underlying disease 
and for over 160,000 deaths as a risk factor in America [2]. Iran 
is no exception i.e. diabetes has become one of the principal 
health problems in the country in recent years. According to 
Iranian Diabetes Association, over 6 million people had diabetes 
in 2013 while over 4,500,000 Iranians had diabetes in 2012 in 
Iran. Over %8.7 of the country’s population has diabetes. The 
average cost is $414 per diabetic person. Diabetes mellitus is a 
chronic disease with complex pathophysiology that is associated 
with not only insulin deficiency in type I diabetes, insulin 
resistance and progressive destruction of pancreatic β-cells in 
type II diabetes but also other pathologies such as increased 
lipolysis, decreased incretin hormones or incretin hormones 
resistance, hyperglucagonemia, increased absorption of glucose 
by the kidneys and brain insulin resistance [3]. Nevertheless, 
the type I and type II hyperglycemia is caused by the partial 
or complete failure of pancreatic β-cell mass [4]. Diabetes 
is associated with chronic vascular complications including 
microvascular (e.g. retinopathy, neuropathy, nephropathy) 
and macrovascular (e.g. coronary artery disease, peripheral 
vascular disease, cerebrovascular disease) complications as 
well as non-vascular complications such as gastrointestinal 
involvement, skin problems, genitourinary system disorders, 
cataract, glaucoma, hearing loss and infection [5]. Due to the 
increasing growth of this disease, the control of diabetes 
mellitus and its complications is the only way to deal with this 
problem. Research has shown that accurate glycemic control, 
appropriate treatment of diabetes and achieving a normal range 
of plasma glucose postpone the incidence and development of 
micro and macrovascular complications of diabetes [6 & 7]. The 
history of diabetes treatment and glycemic control has shown 
that each patient always needs more than one treatment and 
that effective treatment requires several medications that are 
used in combination to correct pathophysiological defects. 
The important selection criteria for medications include the 
effect of medications, lack of side effects, tolerability and cost-
effectiveness [4]. Glycosylated hemoglobin (HbA1c) is used as 
a golden standard for glycemic diagnosis and assessment and 
as a diabetes complications severity index (8-10). HbA1c is a 
hemoglobin where the beta chains of hemoglobin A1 is attached 
to glucose with a non-enzymatic reaction; the HbA1c indicates 
the mean blood glucose over the last 8 to 12 weeks [11 & 12]. 
Gastrin is the first released incretin hormone upon the receipt 
of oral glucose which reinforces the glucose-dependent insulin 
secretion (GSIS) [13]. Acid secretion is a regular and complex 
process which is done by at least three types of receptors 
on parietal cells that are sensitive to histamine, gastrin and 
acetylcholine [14]. Gastrin is the main endocrine-regulating 
hormone in response to secretory activities upon the intake 
of protein food [15,16]. Proton pumps (Payment Protection 
Insurance: PPI) were introduced as the medicinal treatment of 
gastric acid-related diseases esp. gastro esophageal reflux in 

the late 1980s. Other uses of PPIs include the prevention and 
treatment of ulcers caused by NSAIDs, gastritis, gastric and 
duodenal ulcers, helicobacter pylori, peptic ulcers and functional 
dyspepsia [14,17]. Proton pump inhibitors decrease acid levels; 
therefore, they cause relative hypergastrinemia which can 
better control hyperglycemic state. Since the first medication 
used for PPI inhibition was omeprazole, the discussion about 
the safety of this medication is controversial. Research has 
revealed that 15 years of omeprazole intake is safe despite 
some side effects [18] such as hypochlorhydria that increases 
the risk of infections and malabsorption as well as the risk 
of clostridium difficile and community-acquired pneumonia 
in the long-term use, decreased calcium absorption which, in 
turn, leads to osteoporosis and increased risk of fractures. 
The secondary hypergastrinemia caused by PPI intake can be 
considered in terms of carcinoid tumor; however, the long-term 
intake (11 years) of omeprazole is safe [19]. With regard to the 
fact that few studies have been done in this area, most which 
were retrospective or addressed the effect of PPI on HbA1c 
level while did not investigate the other parameters of glucose-
insulin homeostasis (FPG, Insulin Level, C-peptide, HOMA-B Cell, 
HOMA-IR) as well as the fact that no studies have been done in 
this area in Iran, the present study intended to investigate the 
effect of proton pump inhibitors on glycemic control in patients 
with Type II diabetes visiting the endocrinology clinic of Imam 
Hossein Hospital, with respect to geographical, racial, cultural, 
nutritional and lifestyle differences between Iran and other 
countries.

Material and Method
The present clinical trial study (before-after) was conducted 
on adult outpatients with type II diabetes visiting the 
endocrinology clinic of Imam Hossein Hospital in 2013. The 
patients participated in the study voluntarily in compliance with 
the principles of medical ethics once informed consent was 
obtained from all patients and they were fully informed about 
the process of the research. The inclusion criteria comprised 
type-II diabetic adults of both sexes whose diabetes had not 
been newly diagnosed with at least one month passed the 
intake of maintenance doses of oral anti-diabetic metformin 
or sulfonylurea or both. Moreover, patients with the previous 
and current intake of insulin, pioglitazone, incretin treatment, 
liver failure (liver enzymes level greater than 3 times the normal 
level), kidney disease (cr>1.5), any diabetes complications, 
alcohol and drug abuse, hemoglobinopathies as well as 
pregnant and lactating women and those taking proton pump 
inhibitors were excluded from the study. Like previous studies, 
about 40 patients were selected and entered the study once 
the inclusion criteria were applied. The questionnaire contained 
background and demographic information including age, sex, 
weight, height, BMI, educational level and place of residence 
(urban/rural) that were recorded for all patients. All patients 
were asked to visit the laboratory in the fasting state for 
venous blood sampling to measure their fasting blood glucose 
level, FBS, HbA1C, BUN/cr, CBC Diff, fasting insulin level and 
C-peptide; then, the patients underwent venous blood sampling 
once more within two hours later for 2hppBs (2-hour post-
prandial blood sugar test). Afterwards, the patients were given 
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oral omeprazole 20 mg capsules twice a day and they were 
asked to keep on with their normal dietary and treatment 
during the study. Patients’ compliance was assessed based on 
number of consumed capsules by visiting them or calling them 
and those whose consumed more than %80 of the capsules 
were considered to have compliance and their lab tests results 
were examined. Omeprazole was administered to patients for 
3 months; they were asked to undergo FBS, HbA1c, 2hppBS, 
fasting insulin level and C-peptide once more after 3 months and 
visit the clinic with the lab tests results. Furthermore, up to one 
hours after the blood sampling, the plasma was separated and 
plasma glucose level was measured through enzymatic glucose 
oxidase method to prevent glycolysis. Besides, HbA1C was 
measured through Boronate Affinity Chromatography method 
using NYCOCARD kit. Fasting insulin level and c-peptide was 
determined via Immunoreactive assay. The indices of HOMA-β 
and HOMA-IR were calculated via the following formulas in the 
software. 

The observed raw data were entered into SPSS18. Kolmogorov-
Smirnov Test was used to evaluate the normal distribution 
of all data based on which appropriate statistical tests were 
applied. In the present study, the statistical parametric tests 
such as paired t-test and independent t-test were used for data 
analysis. Furthermore, the statistical significance level was 
intended less than 0.05 (P-value).

Results
About 40 patients with type II diabetes participated in the 
present study. Eight (%20) patients were excluded from the 
study following the exclusion criteria, lack of readmission 
and lab sampling and intake of less than %80 of omeprazole 
capsules. The mean duration of diabetes in participants was 
5 years. Twelve (%37.5) out of the rest 32 patients (follow up) 
were male while 20 patients (%62.5) were female. The mean 
age of the participants was 54.34±10.85 years. Out of the 8 
excluded patients (loss of follow), 3 were male (%37.5) and 5 
were female (%62.5). The mean age of the excluded patients was 
52.87±8.32 years. The results of the present study showed that 
there was not any statistically significant difference between 
the means of both groups (P-value= 0.724). Furthermore, the 
follow-up group was compared with the loss-of-follow group in 
terms of the initial values of other parameters including HbA1C, 
2HppBS, FBS, BMI, Insulin and C-peptide [Table 1] indicating no 
statistically significant difference (P-value>0.05).
The changes in HbA1C and Insulin level of the follow-up group 
were measured after 12 weeks of treatment with omeprazole. 
The results of statistical analysis indicated a significant 
difference between the mean of these variables in both groups. 
That is, the mean HbA1c significantly decrease after 12 weeks 
of treatment (P-value= 0.001) while the mean insulin level 
significantly increased during the treatment period (P-value= 
0.001) [Figure 1]. It was also indicated that the mean 2hppBS and 

FBS decreased after 12 weeks of treatment with omeprazole in 

comparison to before-treatment period, which was statistically 

significant only for FBS (P-value<0.05). as presented in [Table 

2], there was a significant increase in C-peptide which was 

statistically significant (P-value>0.05). 

Following 12 weeks of treatment with omeprazole, the mean 

β-cell function index (HOMA- β-cell) increased from 54.41±27.06 

before the treatment to 79.24±45.32 after the treatment which 

was statistically significant (P-value=0.007). Moreover, the 

results showed a statistically significant difference between 

the mean indices of insulin resistance (HOMA-IR) before the 

treatment with omeprazole (5.04±2.42) and after the treatment 

with omeprazole (6.19±2.52) (P-value= 0.001) as displayed in 

[Figure 2].

Table 1. Comparison of follow-up and loss-of-follow groups

Variables Status N Mean Std. 
Deviation

P value

Age Follow up 32 54.34 10.85 0.724

Loss to follow 8 52.87 8.32

BMI Follow up 32 29.00 2.74 0.905

Loss to follow 8 28.87 2.03

HBA1c. 
before

Follow up 32 8.11 0.96 0.298

Loss to follow 8 7.73 0.58

Insulin. 
before

Follow up 32 13.09 5.65 0.845

Loss to follow 8 12.64 6.30

C-peptide. 
before

Follow up 32 2.94 0.98 0.548

Loss to follow 8 2.70 1.02

FBS. 
before

Follow up 32 156.03 30.87 0.817

Loss to follow 8 153.25 26.76

2hppBs. 
before

Follow up 32 241.78 64.35 0.715

Loss to follow 8 232.75 50.34

Table 2. Comparison of HbA1c, FBS, 2HppBS, insulin and C-peptide before 
and after Omeprazole 

P –valueAfter OmeprazoleBefore 
Omeprazole

Parameter

0.0017.13±0.688.11±0.96HbA1c (%)

0.01146.90±23.88156.03±30.87FBS(mg/dl)

0.16226.71±48.45241.78±64.352HppBs ( mg/dl)

0.00117.10±7.1613.09±5.65Insulin (µU/ml)

0.0033.40±1.302.94±0.98C-peptide (ng/ml)

	
Figure 1. Changes in HbA1c and Insulin level after 12 weeks of treatments with 
omeprazole in the Follow-up group
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Discussion
Many studies have investigated the effect of proton pump 
inhibitors on glycemic control in patients with type II diabetes. 
The results of the present study were in line with the findings 
of similar international studies. To name some, Crouch (2012) 
studied the electrically documented cases of type-II diabetic 
patients with PPI intake and without PPI intake. In his study, 
HbA1C level in both groups was %7.7 versus %7.1 respectively. 
In the present study, this value was %8.1 versus %7.1. However, 
the duration of PPI intake was not specified in Crouch’s study 
(20). As mentioned earlier, many studies have been done in 
this area; nevertheless, none of them have measured 2HppBS, 
C-peptide, Insulin, FBS and indices of HOMA β-cell and HOMA-
IR. As measured in the present study, the indices of HOMA 
β-cell and HOMA-IR qualtify β-cell function index and insulin 
resistance index which are calculated based on FBS and Fasting 
insulin via mathematical formulas. Matthews et al. (1985) 
studied the indices of HOMA β-cell and HOMA-IR indicating 
that HOMA β-cell was %100 in a young adult aged under 35 
years with normal BMI while HOMA-IR index was less than 3 
(normal resistance), between 3 and 5 (moderate resistance) 
and higher than 5 (severe resistance) [21]. In the present study, 
the indices of HOMA β-cell and HOMA-IR increased after 12 
weeks of treatments with omeprazole in comparison to the 
before-treatment period which was statistically significant 
(P-value<0.05). In this regard, the results of the present study 
contradicted the findings of Singh et al.; They showed that 
HOMA β-cell significantly increase after pantoprazole intake 
while HOMA-IR remained insignificant [13]. It can be concluded 
that this difference contributed to racial differences, different 
sample size and different effects of both omeprazole and 
pantoprazole medications. Although this claim requires further 
investigations, what is certain is that insulin resistance index 
was higher in the diabetic patients of the present study at severe 
resistance level than the Indian diabetic patients in Singh’s 
study. Nonetheless, omeprazole could meet the expectations of 
the present researchers to improve β-cell function due to the 
stimulation of gastrin secretion as an incretin hormone after 
omeprazole intake and its effect on stimulating β-cells, insulin 
secretion and β-cells proliferation. The increase of plasma 
gastrin level by 2 to 3 times occurs after 24 to 32 weeks of PPI 
intake [16]. However, the 12-week treatment with pantoprazole 
was associated with %50 increase in plasma gastrin level in 
Singh’s study. This can improve hyperglycemic state with the 
long-term PPI intake. In this regard, the results of the present 
study were in line with the findings of Singh. 
Bodvarsdottir studied the effect of lansoprazole with different 
doses on Psammomys Obesus, a kind of rats with type II 
diabetes, for 17 days. Measuring the morning blood glucose, 
gastrin and insulin level, he found that gastrin level had a 
9-time increase. He also reported the significant decrease of 
glucose level, increase of insulin level and the %50 increase of 
beta cells mass. He stated that this can fortify the assumption 
that there is a close relationship between PPI, Gastrin and 
glucose-insulin homeostasis [22]. According to Suarez-Pinzon 
et al. [23] one of the reasons for the effect of omeprazole on the 
reduction of HbA1c level and improvement of glycemic state is 
the impact of this medication and other PPIs on delayed gastric 

emptying after eating a meal which leads to the timely delivery 
of glucose to the ileum. Appropriate environment secretes 
incretin hormone and reduces blood sugar level after eating a 
meal. Improved glycemic state can be due to the direct effect of 
gastrin on glucose-dependent insulinotropic peptides and GLP1 
(Glucagon-Like Peptide 1) secretion from the K and L cells of 
small intestine; however, this has not been proved yet. 

Conclusion
The strengths of the present study are that it is a prospective 
and randomized controlled trail (RCT) study while it is less 
strong than other RCT studies due to before-after trials and the 
absence of a placebo group. In finale, it was concluded that the 
treatment with omeprazole increases insulin level, decreases 
FBS and HbA1c and subsequently improves hyperglycemic state 
and can be used with other anti-hyperglycemic medications 
especially in diabetic patients with digestive problems. However, 
further research is required in this regard. 
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Abstract
Aim: blood transfusion is one of the most effective ways of HTLV and HCV transmission, so routine screening of blood donors is essential to reduce the risk of 

transmission. HCV virus is associated with liver cirrhosis, hepatocellular carcinoma, and non-Hodgkin lymphoma and HTLV virus is associated with diseases of 

ATL, HAM / TSP and HAU. As these viruses have high prevalence in Iraq, in the neighborhood of Kermanshah, it is essential to conduct a study on the prevalence 

of this virus among blood donors in Kermanshah to increase the safety of blood transfusion. Material and Method: In this study, 470 blood donors referred 

for the first time to blood transfusion organization were randomly selected and they were examined through ELISA screening test and Western confirmatory 

test for HTLV and ELISA screening test and RIBA confirmatory test for HCV virus. Demographic data were separately recorded in each individual file. Results 

were statistically analyzed using SPSS 16 software. Results: 90% of blood donors were male and 10% of them female. Most of them (42.1 percent) were in 

the age group of 20-29 years. Only one case (0.2%) had positive result by ELISA method for HTLV, but it became negative by Western blot method and one 

person (0.2%) had positive result by using ELISA method and RIBA confirmatory test for HCV. Discussion: according to the results of this study, it seems that 

the prevalence of HTLV and HCV is not high among blood donors in Kermanshah. However, due to need to prevent the transmission of infection through blood 

transfusion, screening the blood donors with high-risk behavior (having Tattoo, having multiple sexual partners, intravenous administration of drugs, surgery) 

in terms of HTLV and screening all blood donors in terms of HCV are recommended.
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Introduction 
Due to high viral load transmission, blood transfusion is one of 
the effective methods of viral infection such as HTLV and HCV 
[1,2]. Therefore, thalassemia and hemophilia patients receiv-
ing blood frequently are at risk of infection by these viruses 
[3]. Routine screening of blood donor is essential in terms of 
Antibody, HTLV, and HCV in endemic areas to reduce the risk 
of transmission [4] HCV virus has affected nearly 130 million 
people in the world [5] and it plays pathological role in patients 
with liver cirrhosis, hepatocellular carcinomas, and non-Hodg-
kin lymphoma (NHL) [6, 7]. Researchers in various studies have 
suggested that HCV infection due to lack of vaccine can have 
the highest rate of the prevalence compared to other viruses 
transmitted through blood among people with regular blood 
transfusions. Therefore, the most effective way to prevent its 
transmission is proper screening of blood donors [8, 9, 10,11]. 
Human T-lymphotropic virus (LTLV) has affected about 2010 
million people in the world [12, 13, 14]. This deadly virus is con-
sidered a health problem in endemic regions such as Central 
Africa, South America and the Middle East (Japan, Iran, Tur-
key and Iraq) [15, 16] associated with serious diseases such as 
Adult T-cell Leukemia / Lymphoma (ATL), (HTLV-1 associated 
myelopathy / Tropical Spastic Paraparesis) HAM / TSP and HAU 
(HTLV-1 associated uveitis) [12, 13, 14].  In addition, it increas-
es the risk of autoimmune diseases (such as polymyositis and 
acute rheumatic arthritis) and infectious diseases (tuberculo-
sis, recurrent strongyloidiasis, Hansen’s disease) [4]. Since the 
prevalence of HCV and HTLV in blood donors in varies in differ-
ent parts of the country and no study has been conducted so 
far in Kermanshah [2] and its high prevalence in neighboring 
country of Iraq affects its prevalence in Kermanshah [3, 10, 16], 
conducting a study on the prevalence of HTLV and HCV among 
blood donors in Kermanshah is an essential to improve blood 
transfusions safety [2]. 

Material and Method
Study group 
In this study lasted from February to May 2015, 470 first-time 
blood donors referring Blood Transfusion Organization in Ker-
manshah were selected randomly and after obtaining informed 
consent, demographic data such as age, gender, education , 
occupation, marital status, blood type, and results of clinical 
examinations were recorded in file of each person.

Sample collection:
In this study, 5 ml of venous blood were collected from each 
person through vacuum blood collection tubes containing ci-
trate anticoagulant and then they were centrifuged at around 
4500 rpm for 6 minutes, and the separated plasma was stored 
at -20 ° C.

ELISA and Western Blot Test for HTLV:
 The ELISA screening test was conducted firstly with the help 
of INS HTLV Ab ULTRA Kit. Positive cases were duplicated by 
ELISA method and in the case of positive result; Western blot 
confirmatory test was conducted with the help of INNO-LIA 
HTLV I / II Score Kit to confirm positive cases of HTLV.

ELISA and RIBA Test for HCV:
The ELISA screening test was conducted firstly with the help of 
Enzygnost Anti-HCV 4.0 Kit. Positive cases were duplicated by 
ELISA method and in the case of positive result; RIBA confirma-
tory test was conducted with the help of INNO-LIA HCV Score 
Kit to confirm positive cases of HCV.

Statistical analysis:
The results were analyzed using SPSS version 16 software and 
the relationship between the two parameters was considered 
statistically significant, if sig <0.03.

Results 
Demographic information (age, gender, marital status and level 
of education) of 470 blood donors is shown in Table 1. In the 
study group, 90 percent were male and 10 percent were fe-
male, and most of them (42.1 percent) were in the age group of 
20-29 years. Nonparametric test showed significant difference 
among male and female donors in terms of education level, 
at the confidence level of 95% (sig = 0.026). Blood type and 
weight information of all 470 blood donors is shown in Table 2. 
Using independent T test, it was found that there is significant 
differences among male and female donors in terms of weight 
at the confidence level of 99% (sig = 0.000).
In this study, among 470 blood donors, only one person (0.2%) 
showed positive test in HTLV ELISA Ab screening test for in 
duplicate form, while it was negative in confirmatory test of 
Western Blot HTLV, so frequency of HTLV was zero among the 
study group. On addition, only one person (0.2 percent) in HCV 
ELISA Ab screening test in duplicate form was positive, which it 
was conformed in the RIBA test, so HCV frequency in the study 
group was 0.2% (1 person).

Discussion
According to various studies, due to lack of hemoglobin in wom-
en in Iran, 92 percent of blood donors are male. In the present 
study, 90% of blood donors were male [17, 18]. In this study, 
one of the of blood donors (0.2%)  was reported positive in 
terms of HTLV using ELISA test, while the result was report-

Table 1.

Total
Percent 
(%)

FrequencyParameter

470 
(100%)

90423Male
Gender

1047Female

470 
(100%)

2.11010-19

Age(year)

42.119820-29

30.914530-39

17.458240-49

7.453550-59

470 
(100%)

33.2156Single
Marital status 

66.8314Married

470 
(100%)

2.612Illiterate 

Education 
level 

33.16156
Under high 
school 

33.4157High school 

30.84145
Academic 
education 

I  Journal of Clinical and Analytical Medicine510

Investigating the prevalence of HTLV and HCV infection in blood donors



 | Journal of Clinical and Analytical Medicine

Investigating the prevalence of HTLV and HCV infection in blood donors

3

ed negative using Western blot test. In Nigeria, 6.5% of blood 

donors were reported negative in terms of HTLV using ELISA 

test, while they were reported negative by using Western blot 

test [4].  ELISA screening test might show false positive result 

for some acute bacterial infections, autoimmune diseases and 

multiple pregnancies, due to high sensitivity, low specificity, and 

antibody nonspecific reactions with virus antigens as result of 

flu vaccine, severe acute and chronic respiratory syndromes. 

Therefore, positives results of ELISA test should be confirmed 

by confirmatory test such as Western blot test, and only those 

cases should be reported positive that react by both ELISA and 

Western Blot tests [4, 3, 19]. As type 1 and type 2 antigens of 

virus HTLV have high similarity and cross reaction, antibodies 

against type 1 and type 2 of the virus are simultaneously diag-

nosed in ELISA and Western blot tests. Therefore, information 

obtained in the study indicates the prevalence of type 1 and 

type 2 of HTLV virus in blood donors in Kermanshah [19]. In this 

study, the prevalence of HTLV among 470 blood donor was zero 

percent, but it was reported 0.21% in Ilam in neighborhood of 

Kermanshah. The prevalence of HTLV in different cities of Iran 

is as follows: 0.31% in Western Azerbaijan, 0.01% in Bushehr, 

0.11% in Alborz, 0.18% in Hormozgan, 0.04/% in South Kho-

rasan, and 0.38% in Khorasan Razavi [17]. Northeast areas of 

Iran (Mashhad, Nishapur, Sabzevar) are considered endemic in 

terms of HTLV [20], which due to routine screening of blood do-

nors, the prevalence of HTLV in these areas is decreasing [17]. 

The prevalence of this virus among blood donors in America 

was reported 0.004%, 0.004% in France, and 0.042% in Brazil 

[19]. Significant difference in the prevalence of this virus in dif-

ferent areas is due to the environmental, social, cultural, and 

behavior conditions, and the size of the study group. In addition, 

the prevalence of this virus depends on its prevalence in neigh-

boring countries such as Kuwait, Iraq and Turkmenistan [21]. 

We believe that blood donors are healthy people in the com-

munity [16]. Thus, given the zero prevalence of HTLV in blood 

donors in this study, it seems that to prevent transmission of 

this virus and to prevent the spread of diseases associated with 

it, screening blood donors with high-risk behaviors (having tat-

too, having multiple sexual partners, intravenous administration 

of drugs, surgery, needle stick, and living in prison) is necessary 

in Kermanshah [19].

In our study, the prevalence of HCV was 0.2%. Its prevalence 
was 0.037% among blood donors in Ilam [22], 0.18% in Rasht, 
0.32% in Gilan, 0.12% in Golestan, 0.09% in Tehran, 0.17% in 
Qazvin, 0.2% in Arak, 0.2% in Shahrekord,  0.27% in Isfahan, 
0.2% in Bushehr , 0.21% in Shiraz, 0.3% in Jahrom, and 0.03% in 
South Khorasan [23]. The prevalence of this virus among blood 
donors in the world varies from 0.004% to 1.96% [2], which 
these differences in various regions are due to the population 
studied, the size of the study group, study courses, geographical 
location, and risk factors (having Tattoo, unprotected sex, sur-
gery, and injection of substances), methods, and test kits [23]. 
The rate of HCV in Iran due to routine screening of blood donors 
and technical progress of domestic erythropoietin that reduc-
es the need for blood transfusions in patients decreases [24]. 
However, the transmission of this virus through blood transfu-
sion is a major concern of public health [23], since control and 
prevention of HCV infection and determining its risk factors are 
very complex and due to lack of vaccines and appropriate treat-
ment, the best way to cope with HCV is preventing its transmis-
sion. For this purpose, routine screening should be conducted in 
terms of HCV for all blood donors in Kermanshah [10].

Conclusion 
Due to the prevalence of HTLV and HCV in blood donors in 
Kermanshah, HTLV screening test is recommended for blood 
donors with high-risk behavior and HCV screening test is rec-
ommended routinely for all blood donors. HTLV positive cases 
with ELISA test should be confirmed by Western blot method 
and to diagnose HCV, it is better that after ELISA and RIBA, 
RT-PCR test to be performed, because there is the possibility 
of false positive result in ELISA and RIBA tests. It is recom-
mended that a study with larger to be conducted in this regard 
in Kermanshah.
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Abstract
Aim: Harmel (Peganum harmala L) is one of the most important herbal plants due to its antimicrobial effects. It is used traditionally for treating some diseases. 
This study aimed at comparing the antimicrobial effect of Harmel smoke and Nocospray solution on the microbial load of hospital wards. Material and Method: 
From each ward of an educational hospital, two trolleys were collected. First the samples were collected from the trolleys’ surfaces and were cultured in Blood 
Agar and McConkey Agar culture media. Then, they were divided into two equal groups, half of them were disinfected by Harmel smoke and the other half with 
Nocospay solution. The results were analyzed using SPSS16. Results: The results showed that Nocospray has a stronger antibacterial effect on Staphylococ-
cus and gram-positive bacteria, while Harmel smoke was more effective in gram-negative bacilli. Discussion: Considering that Harmel smoke has the same 
antimicrobial properties as Nocospray does, it is an effective agent that can be used for disinfecting medical settings.

Keywords
Harmel Smoke; Disinfection; Sterilization; Nosocomial Infection; Medicinal Herb
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Introduction
Nosocomial infection is one of the major issues that can lead 
to deaths in hospitalized patients. It can also exacerbate ill-
nesses and risks of death in patients due to increased duration 
of hospitalization. Thus, it increases healthcare costs and has a 
significant impact on the economy of treatment [1]. This issue 
is increasingly threatening all hospitalized patients [2]. Since 
1970, nosocomial infections have been responsible for more 
than 800,000 deaths per year. In the United States, hospitals 
were the eleventh leading cause of death and more than 14 
percent of hospital mortalities [3]. The prevalence of nosoco-
mial infections is directly related to the environmental hygiene 
of hospitals [2]. According to the studies, using contaminated 
instruments is the most important way of transmitting these 
infections [4]. According to the studies, various pathogens exist 
in hospital environment and equipment which are the normal 
flora of the skin, respiratory system, and digestive tract such 
as E. coli, Staphylococcus aureus, Pseudomonas, Klebsiella, and 
fungi. In some investigations, the number of grown colonies 
were higher than the average standard [5, 6]. Currently, there 
are disinfection methods and materials which are used in hos-
pitals such as Ultraviolet radiation, fog-making by nebulizer, 
and also disinfectants such as hydrogen peroxide, glutaralde-
hyde, formaldehyde, ethylene oxide, Surfosept, sodium hypo-
chlorite, and a newer brand named Nocospray [7, 8]. Although 
each of these substances can play a role in disinfecting the 
hospital wards, but environmental and human complications of 
using these chemical substances are inevitable [9, 10]. There-
fore, using herbal ingredients has increased in recent years. The 
vast majority of drugs are synthetic, but at least one-third of 
them are produced after extraction of plants [11]. In the recent 
century, bacterial infections and resistance to antibiotics have 
been a serious threat to human health. Therefore, developing 
new antimicrobial compounds with minimal side effects is a 
critical issue. Protecting themselves against pathogens, plants 
have to create specific defense mechanisms and synthesize an-
timicrobial compounds which are always a valuable source for 
production of antimicrobial compounds [12].
Many of ancient drugs are still used in the same ancient forms, 
including medicinal smoke. Using medicinal smoke was com-
mon in more than 50 countries. It is believed that the smoke 
has the therapeutic effects of a drug, even stronger and faster 
than regular drug forms. Harmel smoke is one of these medici-
nal smokes [13]. Peganum harmala L., locally called Espand, is 
one of the most important medicinal plant species due to its 
antimicrobial properties and is traditionally used in the treat-
ment of infectious diseases. Harmel contains antimicrobial sub-
stances such as Flavonoids and beta-carboline alkaloids, which 
are found in root, seeds, and callus of the plant. In traditional 
medicine of Central Asian countries (Iran, Turkey, Pakistan, Af-
ghanistan, and Yemen), extract of different organs of harmala 
plant is used for different purposes such as repelling the evil 
eye, disinfecting the air, increasing milk secretion, excreting 
parasites, disposing of intestinal worms, treating rheumatism 
using their anti-inflammatory effect, and sexual enhancement, 
and also as a strong painkiller [13].
Various studies have proven the antimicrobial effect of Harmel 
smoke, including reduction of microbial load of Pseudomonas 

aeruginosa and Staphylococcus aureus in laboratory environ-
ment [1]. Reduction of Spore-forming and non-spore-forming 
Gram-positives, yeast, and filamentous fungi in factory farms, 
and also the antimicrobial effect on biofilms of Enterococcus 
faecalis [14, 15]. However, the antimicrobial effect of Harmel 
smoke in the clinical environment has not been studied. There-
fore, in this study investigated the effect of Harmel smoke from 
Peganum harmala seeds on microbial load of the hospital envi-
ronment and compared its effect with that of Nocospray, which 
is a common disinfectant used in burn wards and operating 
rooms of the hospitals.

Material and Method
The samples in this study were surfaces of the trolleys collected 
from different wards of an educational hospital in Arak, Iran. 
In this investigation, a total number of 57 trolleys were stud-
ied within two days. In the first day, 30 trolleys were collected 
and randomly divided into two equal groups. They were num-
bered and moved to two separated and isolated rooms. Before 
performing any disinfection, the samples were taken from the 
surfaces of trolleys in an area of two square centimeters, using 
sterile swabs moistened in sterile saline. The swabs impreg-
nated onto trolley surfaces were treated directly on Blood Agar 
and MacConkey Agar culture media. Between the two groups of 
trolleys, one was randomly selected for disinfecting by Harmel 
smoke, and the other by Nocospray, which is commonly used as 
disinfection solution in hospitals. Nocospray disinfection pro-
cess lasted one hour. A fog-making device sprayed this antisep-
tic solution for 30 minutes. Another 30 minutes was considered 
as retention time for disinfecting. In order to disinfect through 
Harmel smoke, 500 grams (15 grams per each cubic meter of 
the isolated room) of Harmel seed was purchased from a gro-
cery and was smoked for 30 minutes by the flame. Another 30 
minutes was considered to let the smoke entirely coat the trol-
leys’ surfaces. Finally, after sampling from both groups, as per-
formed in the first stage, the culture media were transferred to 
an incubator with the temperature of 37°C. 
On the second day, 27 trolleys from the same wards of the 
educational hospital were studied. They were transferred to two 
separate rooms, and after numbering, the samples were collect-
ed. This time before disinfecting the trolleys by Harmel smoke 
and Nocospray, trolley surfaces were soaked and washed with 
the foam produced from a detergent. Then, they were randomly 
separated into two groups, 13 trolleys were collected to be dis-
infected by Harmel smoke and 14 by Nocospray. Disinfecting 
surfaces and collecting the samples were performed on the first 
day and the samples were cultured directly on Blood Agar and 
McConkey Agar culture media and transformed into an incuba-
tor with the temperature of 37°C. 
After 72 hours of incubation, bacteria colonies appeared on the 
culture media. The colonies were counted and studied to de-
termine the genus and species of the bacteria. Gram staining 
technique was performed to identify gram positivity or negativ-
ity of the bacteria. Differential tests for Gram-positive bacteria 
were performed including catalase test, Mannitol salt agar, and 
antibiogram test. Following tests were performed to identify 
Gram-negative bacteria: Triple Sugar Iron test, oxidative-fer-
mentative test, and oxidase. Finally, the results were reported.
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Results
In this investigation, 57 Trolleys of different hospital wards 
were studied, and the results are summarized in the tables and 
figures below.
Table 1. illustrates the growth of bacteria before disinfecting. 
Except in the case of Gram-negative bacilli, there is no statisti-
cally significant difference between the two methods.
Table 2. shows the growth of bacteria before disinfecting. Ex-
cept in the case of Gram-negative bacilli, there is no statisti-
cally significant difference between the two methods.
Table 3. shows the growth of microorganisms after disinfect-
ing by Harmel smoke and Nocospray, and there is no statisti-
cally significant difference between the two methods. It means 
that the growth of all bacteria, except Gram-positive bacilli, has 
been dramatically reduced. 
Table 4. shows that there is no significant difference between 
the growth of bacteria after disinfection by Harmel smoke and 
Nocospray. This means that Harmel smoke has the same disin-
fectant property as Nocospray does.

Discussion
In this study, 57 samples from different wards of an educa-
tional hospital were investigated in two stages: washing stage 
and no-washing stage. The results showed that before disin-
fection, there is no statistically significant difference in the 
growth rate of Gram-negative bacilli, Staphylococci, Micrococ-
cus, Streptococcus, and Pseudomonas between the two groups 
of Harlem and Nocospray (P<0.05). However, the results show 
that the growth rate of gram-negative bacilli was significantly 
higher in Harmel smoke group (p=0.009). In no-washing stage, 
the culture results of bacteria indicate that neither Harlem 
group nor Nocospray group is effective on gram-positive and 
gram-negative bacteria. Although Harlem smoke seems to be 
more effective on gram-negative bacteria, this difference was 
not statistically significant. At this stage, the growth rate of 
Pseudomonas, Streptococcus, and Micrococcus was poor, but in 
washing stage, both methods of disinfection via Harmel smoke 
and Nocospray are effective on staphylococcal, gram-positive 
and Micrococcus. In this regard, although Nocospray seems to 
be more effective than Harmel smoke, but the difference was 
not statistically significant. Also in this stage, both methods had 
antimicrobial effects on gram-negative bacilli as no growth was 
detected on culture media after incubation. There is no similar 
study investigating Harlem smoke effects in clinical settings. In 
their study, Parvin et al. (2010) compared the effects of Harmel 
and Dung smoke and that of straw smoke via disk diffusion test 
method. Their results showed that Harmel smoke had antimi-
crobial effects on Staphylococcus aureus, and the diameter of 
the of inhibition zone increased with an increase in smoking 
process  [1]. Parvin et al. found that Harmel smoke had antimi-
crobial effect on Gram-positive bacteria with or without spores, 
yeast, and filamentous fungi, but it was partially effective for 
gram-negative bacteria at high doses (8 hours of smoking); 
while the present study showed that Harmel smoke is more ef-
fective on Gram-negative bacilli [15]. The researchers suggest 
that Harmel smoke can be used as a kind of indoor disinfectant 
agent [15]. Most studies have focused on Harmel seed extract, 
for instance, the study of Mazandarani et al. (2009) showed 
that Bacillus licheniformis bacteria has the most sensitivity to 
Harmel extract, but Staphylococcus aureus, Staphylococcus epi-
dermisis, Micrococcus loteus, Salmonella typhimorium, and Shi-
gelladysentria, each has the sensitivity of 50 percent. Although 
Gram-positive bacteria were more sensitive than Gram-Neg-
ative bacteria, the difference was not statistically significant 
[13]. The results of the study showed that Harmel smoke can 
be as effective as the commercial Nocospray solutions, used as 

Table 1. Comparison of positive cultures before disinfecting by Nocospray and 
Harmel smoke
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Table 2. Comparison of positive cultures before washing and disinfecting with 
Harmel smoke and Nocospray
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Table 3. Comparison of positive cultures before disinfecting by Nocospray and 
Harmel smoke
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Table 4. Comparison of positive cultures after washing and disinfecting with 
Harmel smoke and Nocospray
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a common disinfectant in the operation rooms and bath burn 
units via fog-making instruments. The Mann-Whitney test re-
sults show there is no difference between the two methods of 
disinfection, Harmel smoke, and Nocospray, on Staphylococcus, 
Gram-positive and Gram-negative bacteria (P<0.05). Compar-
ing the two methods of disinfection before and after washing 
with detergent, there was a significant difference in the growth 
rate of Gram-negative bacilli. Hence, rinsing the equipment 
with detergents before disinfection increases the effectiveness 
of disinfecting. 

Conclusion
The results of the present study showed that antimicrobial ef-
fect of Harmel smoke is the same as that of the commercial 
Nocospray solution. However, rinsing the equipment increases 
the disinfection effect in both methods. So, using Harmel smoke 
is recommended as a disinfectant in the absence of any contact 
with the patient and its attendant. Using this method certainly 
costs less and is more environmentally friendly than other kinds 
of chemical substances. Further research in this area is recom-
mended.
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Abstract

Aim: Postural scoliosis is a common problem which affects the population especially female subjects. Back pain tends to show the common symptom in scoli-

otic patients in addition to other functional problems. Purpose of this study aims to investigate the additional effect of Kinesio taping in management postural 

scoliosis. Material and Method: Thirty patients with postural scoliosis were randomly assigned into two equal groups A and B. Both groups received a tradi-

tional physical therapy program. While group A additionally received Kinesio taping. Baseline and post-treatment assessment for the pain severity, pressure 

pain threshold (PPT) of iliocostalisthoracies and iliocostalislumborum, Cobb’s angle, functional disability and back range of motion were measured. Results: 

Mixed design MANOVA revealed significant improvement in pain and pressure pain threshold of iliocostalisthoracies and iliocostalislumborum of group A than 

group B (P < 0.05). There were significant improvements in pain, pressure pain threshold of iliocostalisthoracies and iliocostalislumborum, functional disability, 

and back range of motion in both groups (P<0.05). While there were no significant differences of the Cobb’s angle in both groups or between groups after 

treatment. Conclusion: adding Kinesio taping to traditional physical therapy program yields improvement in pain, pressure pain threshold of iliocostalisthora-

cies and iliocostalislumborum on patients with postural scoliosis than traditional physical therapy alone.
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Introduction
Scoliosis is defined as a lateral deviation of the spine from the 
normal plumb line. Commonly, there is a rotational component 
and deviation also in the sagittal plane (kyphosis or hyperlor-
dosis) [1]. When scoliosis presents in adults, it is often painful 
causing emotional problems related to visually impaired esthet-
ics, pain, as well as pulmonary mechanic-related problems [2].
Scoliosis is the most common type of spinal deformity, which 
occurs approximately 2% to 3% in children ages 10 to 16 years, 
girls being more at risk for severe progression by a ratio of 3.6 
to 1 [3].Traditionally, scoliosis is considered as a painless condi-
tion, but in other studies there was a higher incidence of back 
pain in scoliosis patients and based on questionnaires, small-
scale postural scoliosis may create difficulties for carrying out 
physical activities, so exercise capacity can be reduced, due to 
decreased mobility of the chest wall and produce functional dis-
abilities [4, 5].
Postural stresses such as in scoliosis are a form of mechanical 
muscle stress that has been considered to be a cause of myo-
fascial trigger points (MTP) formation and activation. [6]. The 
common muscles can be affected by a trigger point in scoliosis 
are the quadratus lumborum and the iliocostalisthoracies, ilio-
costalislumborum [6,7].
Kinesio Taping (KT) is an elastic tape that can be stretched to 
140% of its original length, thereby exerting a constant shear-
ing force on the skin, KT is conceived to be a therapeutic way 
with the following effects on the musculoskeletal system. It 
corrects muscle function by stimulation week muscles, re-
duces pain through neurological suppression, improves blood 
and lymph circulation; it corrects misaligned joints by retriev-
ing muscle spasm and can contract back to the normal resting 
position [8].
Taping has been reported to reduce sports injury, osteoarthritis, 
myofascial pain syndrome, and patellofemoral pain syndrome, 
as well as pain, swelling and muscle spasms of patients with 
nervous system disorders, while increasing the range of motion 
and improving function; It is also; effective in correcting walking 
pattern and functionality [9].
Kinesio tape, an alternative taping technique, has been used 
to improve a variety of physiological problems, including the 
range of motion, based on the functions of the tape and thus 
has been used to be an effective treatment to restore muscle 
function and decrease pain [10, 11,9]. Various treatments have 
been proposed for scoliosis, including surgery, traction, brac-
ing, casting, electrical stimulation, and physical therapy [12]. 
However, there is lack of studies assessing the effectiveness of 
adding Kinesio taping in management postural scoliosis, and 
therefore more studies are needed. The purpose of the study 
was to investigate the additional effect of Kinesio taping in 
management postural scoliosis.

Material and Method
The study was designed as a prospective, randomized con-
trolled trial (RCT). In total, 35 patients with postural scoliosis, 
referred by the same orthopedic surgeons to out-clinic of the 
faculty of physical therapy, Cairo University, were enrolled and 
assessed for their eligibility to participate in the study. Their 
age ranged from 15 to 30 years. Thirty patients with postural 

scoliosis were randomly assigned into two equal group, by using 
a shuffled deck of cards (e.g., No. single – group A, No. double – 
group B). The patients were assigned randomly into two equal 
groups, group A; received Kinesio taping and therapeutic exer-
cises, Group B; received therapeutic exercises and sham Kinesio 
taping. No subjects dropped out of the study after randomiza-
tion. Written informed consent was obtained from all subjects 
before the baseline evaluation. Ethical approval was obtained 
from the institutional review board at Faculty of physical thera-
py, Cairo University before study commencement. The study has 
followed the Guidelines of Declaration of Helsinki on conduction 
of human research.
The inclusion criteria were patients who had postural scoliosis, 
caused by a symmetric muscle weakness (Cobb’s angle ranged 
between (15-30°) at thoracic curve taken after performing 
Adam forward bending test, a history of back pain for more 
than 3 months caused by scoliosis and scoliosis with iliocostal-
isthoricis and iliocostalislumborum muscles affected by trigger 
points. Patients were excluded if they had a history of previous 
back surgery, structural idiopathic scoliosis, leg length discrep-
ancy, and other disorders in the vertebral column (prolapsed 
disc, fracture), a systemic or local regional infection, malignity, 
neurodermatitis, skin diseases such as eczema or psoriasis, de-
compensated heart failure; were pregnant; had advanced asth-
ma, epilepsy, intervertebral disc disease, previous surgery (spi-
nal fusion), spinal cord anomalies and tumors, any pathological 
spinal anomalies, such as spondylolysis, spondylolisthesis and 
lumbosacral transitional anomalies that could be associated 
with back pain. All of the evaluation and training procedures 
were explained before the beginning of the study.
Patients were assessed before, and after the treatment ses-
sions by VAS, Pressure Pain Threshold (PPT) of iliocostalistho-
racies and iliocostalislumborum, Oswestery disability question-
naire for functional disability were used based on the work of 
Fairbank and Pynsent [13]. Schober flexion and extension tech-
niques and lateral flexion from standing position for the range 
of motion of back right and left side bending [14]. Cobb’s angle 
was measured from standing position (loaded x-ray) [1].
Both groups received traditional physical therapy exercise pro-
gram, 3 sessions/week for 6 successive weeks. The group B re-
ceived the same treatment intervention as the group A, with 
sham Kinesio taping (KT without tension). The same experi-
enced physical therapist carried out the treatment program for 
both groups (10 years’ experience).
Kinesio Taping: Application of a mechanical correction tech-
nique, to provide stimuli in which the body will adjust to in-
crease tension in the skin. For the posterior superior region, 
begin by placing the base of the Kinesio Y strip (approximately 
6-8 inches) two inches below the area to be treated, with no 
tension. With one hand, hold the base to ensure no tension was 
added. The patient moved into back flexion with rotation in the 
opposite direction of the desired correction, apply light to mod-
erate, tension (25-50% of available) to the tails of the Kinesio 
Y strip, the “recoil” action of the tails will provide the stimulus 
to the skin. 
Application of a fascia correction technique to provide a deeper 
stimulus to reduce tension within the layers of the tissue, with 
tension on the base. Begin with a Kinesio Y strip of approx-
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imately 6-8 inches. Place the base medial to the area to be 
treated, with no tension. With one hand, hold the base to ensure 
no tension is added, have the patient move into back flexion 
with rotation in the opposite direction of the desired correction. 
Apply light tension (25% of available) to the tails of the Kinesio 
Y strip, with an oscillating motion. Move the band on the base 
along the Kinesio Y strip and initiate adherence to the skin. In 
both techniques, the authors initiate glue activation before any 
further patient movement [11]. For the posterior lower region, 
the technique applications were repeated, except the motions 
was reversed to provide stimulus in an opposite direction. The 
desired effect is to “unwind” the spine. The Kinesio Taping was 
applied and changed every five days [11].
Exercise program: It consisted of stretching and strengthening 
exercises program three sessions per week for successive six 
weeks [15].
Stretching exercises: The main aim of these exercises was to 
shift the apex of the curve to the midline and passively over 
correct the curve for 30 seconds stretching, 3 repetitions, 3 
sets. This was through three positions.1- Patient prone: with 
stabilization at the iliac crest on the side of the concavity. The 
patient was asked to reach toward the knee with the arm on the 
convex side of the curve while stretching the opposite arm up 
and overhead. 2- Patient kneel-sitting (to stabilize the lumbar 
curve): patient leaned forward, so the abdomen rests on the 
anterior thighs stabilize the patient at the iliac crest, arms are 
stretched overhead bilaterally finally the patient laterally bent 
the trunk away from the concavity. 3- Patient side-lying on the 
convex side: From two positions, first the patient was in side-
lying with a rolled towel at the apex of the convexity; the lumbar 
spine is stabilized. The second was side-lying over the edge of a 
mat table to stretch tight structures of a right thoracic scoliosis 
with stabilization of the pelvis. 
Strengthening Exercises for back and trunk musculature on the 
convex side of the curve: The patient performed the following 
steps in the same order owing to progress the difficulty. 1); Pa-
tient side-lying on the concave side of the curve with stabiliza-
tion at the iliac crest with a lower arm across the chest, have 
the patient de-rotate the trunk, lifts up the head and shoulders 
(lateral trunk bending), and slide the top arm down to the knee. 
2); Patient side-lying: progress the difficulty of the above-men-
tioned exercise by having the patient clasp hands behind the 
head and then laterally flex the trunk against gravity. 3); Patient 
crock lying: Anterior pelvic tilt with the press against the mat 
table with shoulder and buttock. 4); from prone position: Raise 
head, shoulder, and both lower limbs upward. The exercise was 
lasting for 6 to 10 second for 10 repetitions.
Statistical analysis
All statistical measures were performed through the Statisti-
cal Package for Social Studies (SPSS) version 22 for windows. 
Before final analysis, data were screened for normality assump-
tion and presence of extreme scores. This exploration was done 
as a pre-requisite for parametric calculation of the analysis of 
difference and analysis of relationship measures. To determine 
the similarity between the groups at baseline, subject age, 
height, and body weight were compared using independent t-
tests.
The current test involved two independent variables. The first 

one was the (tested group); between subjects factor which had 
two levels (Group A receiving Kinesio taping with traditional 
physical therapy program & Group B receiving sham Kinesio 
taping with traditional physical therapy program). The second 
one was the (training periods); the within-subject factor which 
had two levels (pre and post). In addition, this test involved nine 
tested dependent variables (VAS, PPT for iliocostalisthoricise 
and iliocostalislamborum, Cobb’s angle, Oswestry and ROM of 
flexion, extension, right bending, and left bending). Accordingly, 
2×2 Mixed design MANOVA was used to compare the tested 
variables of interest at different tested groups and training pe-
riods. The MANOVAs were conducted with the initial alpha level 
set at 0.05.

Results
Baseline and demographic data: As indicated by the indepen-
dent t-test, there were no statistically significant differences 
(P>0.05) between subjects in both groups concerning age, 
weight, and height (Table 1). 

Statistical analysis using mixed design MANOVA analyzed thirty 
patients assigned into two equal groups. It revealed that there 
were significant within-subject (F = 127.999, p = 0.000) and 
treatment*time (F= 9.222, p = 0.000) but there were no signifi-
cant effects between subject (F = 2.359, p = 0.053). Table (2) 
present descriptive statistic and multiple pairwise comparison 
tests (Post hoc tests) for theVAS, PPT for iliocostalisthoricise 
and iliocostalislamborum, Cobb’s angle. In the same context, the 
multiple pair wise comparison tests revealed that there were 
significant decreases (p <0.05) in VAS in the post-treatment 
condition compared with the pre-treatment one in both groups. 
However, there were significant increases (p <0.05) in PPT for 
(iliocostalisthoricise and iliocostalislamborum) in the post-test 
condition compared with the pre-test one in both groups. There 
was no significant difference in Cobb’s angle between pre and 
post-treatment for both groups. 
Regarding between-subject effects multiple pairwise compari-
sons revealed that there were significant decreases (p < 0.05) 
in VAS, with significant increase (p < 0.05) in PPT for (iliocostal-
isthoricise and iliocostalislamborum) in group A compared with 
group B, with no significant differences in Cobb’s angle between 
both groups (p > 0.05). While Table (3) present descriptive sta-
tistic and multiple pairwise comparison tests (Post hoc tests) 
for the Oswestry and ROM of flexion, extension, right bend-
ing, and left bending for both groups at different measuring 
periods. In the same context, the multiple pair wise comparison 
tests revealed that there were significant decreases (p <0.05) 
in Oswestry and ROM of right bending and left bending in the 
post-treatment condition compared with the pre-treatment 
one in both groups. However, there were significant increases 

Table 1. Demographic characteristics of both groups:

Group A Group B Comparison

Mean ± SD Mean ± SD t-value P-value

Age (years) 29.33±6.94 29.06±6.01 0.112 0.911

Height (cm) 165.8±7.43 165.6±8.21 0.54 0.593

Weight (kg) 70.4±8.8 68.66±8.76 0.07 0.945
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(p <0.05) in ROM of flexion and extension in the post-test con-
dition compared with the pre-test one in both groups. Regard-
ing between-subject effects, multiple pairwise comparisons re-
vealed that there were significant no significant differences in 
Oswestry and ROM of flexion, extension, right bending, and left 
bending between both groups (p > 0.05). 

Discussion
This study demonstrated the additional effect of Kinesio taping 
in the management of postural scoliosis. The results showed 
an obvious pain reduction, increase PPT for iliocostalisthoricise 
and iliocostalislamborum, improve in functional disability, and 
back range of motion with no change in Cobb’s angle after six 
weeks of treatment for both groups. However, the group A that 
receiving Kinesio taping in addition to traditional physiotherapy 
program had higher improvement in pain and PPT for iliocostal-
isthoricise and iliocostalislamborum compared with the group B 
that receiving traditional physiotherapy program. 
These results come in agreement with Castro-Sanchez et al. 
[16] as they stated that people with back pain who received 
Kinesio taping had achieved a significantly greater reduction 
in disability and improvement of functional endurance of the 
trunk muscles. The results also come in agreement with Kase 
and Garcia [10,11] who stated that Kinesio taping produce a 
convolution area which may increase the flow of blood and 
lymphatic fluids due to a lifting effect, which creates a wider 
space between the skin and the muscle and interstitial space. 
The possible increase in blood circulation is theorized to affect 
muscle functions and improve functional disabilities [17]. 
In addition, the decrease in pain level may be explained through 
the study done by Paolini et al. [8]and Deleo[18] who said that 
the cutaneous stretch stimulation provided by Kinesio taping 
may interfere with the transmission of mechanical and painful 
stimuli, delivering afferent stimuli that facilitate pain inhibitory 
mechanisms (gate control theory) and pain reduction. Pain re-
lief was also confirmed by research done by Gonz´alez-Iglesias 
et al., [19] who achieve pain-relief effects of KT applications in 
patients with acute whiplash injury. Research results confirm 
the positive influence of KT on the decrease in pain perception 
resulting in a lower intake of painkilling tablets. [20]
Studies of the therapeutic value of Kinesio tape have yielded 
evidence of significant improvements in range of motion and 
reduction of pain. A case reported by Garcia-M et al. [21] ad-
dressed the use Kinesio tape for treatment of myofascial trig-
ger point pain in the shoulder. The authors reported that Kine-
sio tape contributed to the resolution of the patient’s symptoms 
within a few days. Significant improvements in shoulder range 
of motion were observed after two days of treatment. 
About back range of motion, there was marked increase of back 
(flexion, extension, right side bending and left side bending af-
ter treatment of patients by application of Kinesio tape and 
exercises there was an improvement of the range of motion, 
which was confirmed by some studies which have found that 
Kinesio tape, an alternative taping technique, has been theo-
rized to improve a variety of physiological problems, including 
the range of motion, based on the functions of the tape [10, 11, 
22, 9, 17, 12]. 

Table 2. Descriptive statistics and multiple pairwise comparison tests (Post 
hoc tests) for the VAS, PPT for iliocostalisthoricise and iliocostalislamborum, 
Cobb’s angle for both groups at different measuring periods.

Group B Group A

Post PrePost PreVariables 

2.6 
(1.05)

7
(1.55)

1.86
(0.74)

7.4 
(1.88)

VAS

2.07 
(0.67)

1.42
(0.64)

3.26 (1.01)
1.62 
(0.77)

PPT for 
(iliocostalisthoricise)

2.04 
(0.46)

1.38 
(0.49)

3.33 (0.88)
1.68 
(0.67)

PPT for 
(iliocostalislamborum

23.33 
(3.75)

23.33 
(3.75)

22.5
(3.4)

22.2 
(3.44)

Cobb’s angle

Within groups (Pre Vs. post)

p-value
VAS PPT for 

(iliocostalisthoricise)
PPT for 
(iliocostalislamborum)

Cobb’s 
angle

Group A 0.000* 0.000* 0.000* 0.168

Group B 0.000* 0.000* 0.00*
0.999

Between groups (group A Vs. group B)

p-value
VAS PPT for 

(iliocostalisthoricise)
PPT for 
(iliocostalislamborum)

Cobb’s 
angle

Pre 
treatment

0.531 0.433 0.166 0.396

Post 
treatment

0.036* 0.001* 0.0001* 0.549

VAS: Visual Analogue Scale, PPT: Pressure Pain Threshold.
*The mean difference is significant at the alpha level (p< 0.05).

Table 3. Descriptive statistic and multiple pairwise comparison tests (Post hoc 
tests) for the Oswestry and ROM of flexion, extension, right bending, and left 
bending for both groups at different measuring periods.

Group B Group A

Post PrePost PreVariables 

14, 93(4.26)28, 33(12,23)15, 93(5,83)35, 6(14, 21)Oswestry

11,(1,45)9,6(1,45)10, 68(1,68)8, 73(1, 79)ROM of trunk 
flexion

6.8 (0.94)5.46 (0.99)6.86 (1.24)4.93 (1.16)ROM of trunk 
extension

41.06 (2.76)42.26 (2.91)39.53 (2.41)42.13 (2.89)ROM of right 
bending

41.6 (2.92)42.33 (3.03)40.13 (2.35)42.06 (2.49)ROM of left 
bending

Within groups (Pre Vs. post)

p-value Oswestry ROM of 
trunk 
flexion

ROM of 
trunk 
extension

ROM 
of right 
bending

ROM 
of left 
bending

Group A 0.0001* 0.0001* 0.0001* 0.0001* 0.0001*

Group B 0.0001* 0.0001* 0.0001* 0.0001* 0.0001*

Between groups (group A Vs. group B)

p-value Oswestry ROM of 
trunk 
flexion

ROM of 
trunk 
extension

ROM 
of right 
bending

ROM 
of left 
bending

Pre treatment 0.145 0.157 0.187 0.901 0.795

Post treatment 0.596 0.374 0.87 0.117 0.141

*The mean difference is significant at the alpha level (p< 0.05)
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The increase in the active range of motion of back could be ex-
plained by two theories which may aid in understanding this find-
ing. One theory is that Kinesio taping increases blood circulation 
in the taped area [17], and this physiological change may affect 
the muscle and myofascial functions after the application of Ki-
nesio tape. An additional theory is that Kinesio tape stimulates 
cutaneous mechanoreceptors at the taped area, and this stimu-
lation may affect the ROM.
In spite of the marked effect of adding Kinesio tape to the tra-
ditional exercise program there was an effect of these exercises 
in the improvement of functional disabilities and back range of 
motion in addition of relieving pain in group B which could be 
explained through the following;
Physical exercises prevent or reduce functional disabilities of 
the scoliotic patients this could explain the marked decrease of 
functional disability post-treatment of the traditional program 
in both groups. This is confirmed by work done by Rainville et al. 
[26] who said that the most obvious benefit of exercise is its abil-
ity to improve and maintain musculoskeletal and cardiovascular 
function, exercise may be useful for improving back function for 
patients with mechanical low back pain.
Both flexion and extension exercises programs were found to be 
effective in reducing functional disability in chronic mechanical 
low back pain patients supporting the finding of Hansen et al. 
[27]. Low back pain can produce reflex muscle inhibition for para-
spinal muscles to prevent movement and protect the structures 
so, strengthening of these muscles reduces pain and improve 
function, as reported by Rissanen et al.[28] who found that im-
pairment of trunk strength, flexibility and endurance are present 
in many people with back pain, these impairment results in part 
from long-term inhibition of movement and physical inactiv-
ity that results in neurological and physiological changes in the 
spine. These changes include weakness of the paraspinal muscu-
lature with selective loss of type tow muscle fibers, shortening of 
muscles and connective tissue of the spinal region.
The marked increase of these ranges could be explained via the 
work done by Rainville et al. [26] who found that stretching ex-
ercises can be used to eliminate impaired flexibility and restore 
normal trunk range of motion. In order to be successful, stretch-
ing must be performed at the patient’s physiological end range 
and therefore within the range of motion that may induce back 
discomfort. Useful motions to assess include back flexion, exten-
sion, and side bending. Three sessions of stretching per week 
improve flexibility, but even greater gains in flexibility are made 
with five times per week. After flexibility had been increased, 
one session of stretching per week is enough to maintain the 
increases.
Cobb [25] asserted that physical exercises are beneficial when 
practiced in order to improve the muscle strength, tone, vital ca-
pacity, the range of motion and posture of the scoliotic subject. 
Knowledge emerging from scientific research data according 
to the review of literature which confirms the validity of these 
assertions. Multiple studies have documented the efficacy of 
stretching for improving trunk flexibility deficits and range of 
motion in patients with chronic back pain, with the average im-
provement of about 20% noted. Long-term compliance with a 
therapeutic stretching has been documented and is generally 
high [29, 30, 28].

Strengthening exercises were more effective in improving back 
muscle strength, pain relief, functional ability, physical improve-
ment, and range of motion in patients with chronic mechanical 
low back pain through the evaluation of many previous random-
ized control trial studies [33]. Moffett et al. [33] demonstrated 
significantly fewer sick days at one year follow- up for subject 
with low back pain randomized to an exercise program that 
included strengthening and stretching exercises as compared 
with traditional general practitioner management. Taimela et 
al. [34] found that exercises decrease back pain and the recur-
rences of persistent pain occurred significantly less frequently 
among those who had maintained regular exercise habits after 
the treatment than those who had been physically inactive. On 
the contrary Bendix et al. [35] found that exercises had no effect 
on reducing back pain after performing a study and concluded 
that low - intensity exercise may have less effect on back pain. 
And this has been supported by Hansen et al. [36] who noted 
that no post-treatment differences in back pain after perform-
ing the exercise. 
Concerning the Cobb’s angle in both groups (experimental A, 
control B), there was no improvement recorded between pre 
and post-assessment. This result comes in agreement with 
Weinstein et al. [37], who stated that no definite evidence has 
shown that physical therapy or bracing reduces the risk of 
curve progression, corrects the existing deformity, or decrease 
the need for surgery. Ferraro et al. [38] concluded that exercise 
therapy performed for 30 minutes/day for a mean period of 
2years as compared with exercise therapy performed for just 
10 minutes daily, for mild scoliotic patients slowed or even 
halted the progression of both the curves and the humps. But in 
such mild functional scoliosis, one can’t rule out the possibilities 
that specific systematic exercises would gradually correct the 
curve in its postural component.
On the contrary, Scheier[39]who have suggested that it is even 
possible that the improved biomechanics of the spine second-
ary to exercise therapy might have a corrective effect on the 
growth. Lenssincket al. [40] published a systematic review of all 
conservative interventions in the treatment of adolescent idio-
pathic scoliosis and concluded that the effectiveness of exer-
cise therapy in reducing the curve progression is not yet estab-
lished but might be promising. Simon and Harchad [41] perform 
a literature review for assessing exercise therapy in adolescent 
idiopathic scoliosis and found that many studies reported “sig-
nificant” changes in the Cobb angle after treatment, which were 
actually of small magnitude and did not take into account the 
reported inter or intra-observer error rate. These studies had 
poor statistical analysis and did not report whether the small 
improvements noted were maintained in the long term. 
There are some limitations of this study. First, the lack of a 
strictly recorded, dose-specific home-exercise program main-
tained during treatment. Secondly, the effect of the rehabili-
tation program on the participants’ psychological parameters 
such as quality of life was not examined. In conclusion, this 
study shows that an additional Kinesio taping to traditional 
physical therapy program yields improvement in pain, pressure 
pain threshold of iliocostalisthoracies and iliocostalislumborum 
on patients with postural scoliosis than traditional physical 
therapy alone.
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